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EXECUTIVE SUMMARY

James Island is an eroding island that has been identified by the Maryland Port Administration’s
(MPA) Dredged Material Management Program (DMMP) process as a potential option for island
habitat restoration through the beneficial use of dredged material. In addition, the Dorchester
County Resource Preservation and Development Corporation (DCRPDC), a non-profit
organization, had originally recommended and presently supports James Island as a possible
habitat restoration project using dredged material. The DCRPDC is interested in stabilizing and
protecting the Dorchester County shoreline, but does not have any ownership interest in James
Island (MES 2002). In addition to support from DCRPDC, DMMP, and MPA, the private
landowners of James Island indicate their support of the proposed habitat restoration project as
well. Following the recommendation of James Island as a restoration project, reconnaissance
level studies for evaluating the island as a potential beneficial use site were initiated in Spring
2001. The designation of James Island as a preferred option for habitat restoration using dredged
material was the result of conceptual studies and evaluation by technical management and
citizens in the DMMP process. Reconnaissance studies were then initiated on the option.

James Island currently consists of three eroding island remnants. The island remnants are
located in Dorchester County, Maryland east of the mouth of the Little Choptank River. The
existing remnant islands were formed as a result of natural processes of shoreline erosion that
affect the Chesapeake Bay region. Historic and current mapping of the island has indicated that
over 800 acres of the island have eroded away since 1847. James Island was estimated at 976
acres in 1847 and recent estimates from 1994 measure the island at 92 acres.

EA Engineering, Science, and Technology, Inc. (EA) was contracted by Maryland
Environmental Service (MES) to complete a reconnaissance study and consolidated report that
includes all current studies of James Island as a prospective habitat restoration area using
dredged material from the outer approach channels to the Baltimore Harbor (east of North
Point/Rock Point Line in the Patapsco River). These studies were conducted to support the MPA
DMMP process. This consolidated report combines the findings of several separate
investigations and includes the following studies: subsurface geotechnical investigations, coastal
engineering investigations, hydrodynamic and sedimentation modeling, dredging and site
engineering (including design and cost specifications), and the existing environmental conditions
at James Island. This report includes investigations and modeling studies that have either been
updated or completed since the Conceptual James Island Beneficial Use of Dredged Material
Report was prepared by MES. A total of 5 alignments with two dike elevations and a 50 percent
upland to 50 percent wetland ratio are currently being considered.

Site visits to James Island were conducted by MES in June 2001 and by EA in the Fall of 2001
and Summer of 2002, during the seasonal sampling surveys. Initial site visits and reconnaissance
survey demonstrated that James Island is primarily forested. The shoreline consists of fringe
marshes and eroding wooded banks lined with submerged snags in the adjacent waters. The
shoreline elevations range. from 5 to 10 feet (ft) in height on the northwestern shores and
gradually decrease to the south. The surrounding waters are relatively shallow and range from 3-
12 ft. Natural oyster bars (NOBs) are located in the general vicinity. The island is currently
used for recreation such as hunting and fishing. Natural habitats include forested uplands, wet
meadows, submerged aquatic vegetation (SAV), tidal marshes, coves, and some sandy beach
areas.
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A Geotechnical Reconnaissance Study was conducted by Engineering, Construction, Consulting,
and Remediation, Inc. (E2CR) to evaluate subsurface conditions along the five proposed dike
alignments for construction at James Island. This geotechnical investigation focused on the
suitability of foundation soils for supporting dike construction, the availability of suitable borrow
to construct a dike system, and the development of a preliminary dike section. The foundation
soils in most areas consisted of silty sand, which is suitable for supporting a dike. However,
some soils were soft silty clays at the mud line that would require undercutting and backfilling
with sand. The site contained a sufficient quantity of suitable borrow for constructing the
perimeter dike to an elevation of 20+ ft. The net quantity of sand available was approximately
12+ million cubic yards (mcy). For this reconnaissance phase, it was assumed that the dike
would be constructed by hydraulic dredging, and the slopes achievable would be 3H:1V above
and below the water table.

A Coastal Engineering Reconnaissance Study was conducted by Moffatt and Nichol Engineers
(MNE) to evaluate the five alignment options for beneficial use of dredged material at James
Island. This investigation included an evaluation of existing physical site conditions, relevant
bathymetry, wind, water level and geotechnical data for evaluation of wave height and dike
construction requirements, and designs of proposed dike alignments and typical cross-sections.
Waves were hindcast for eight directional windspeeds using methods recommended by the U.S.
Army Corps of Engineers (USACE). The highest waves for the site approach from both the
north and south. From these wave forecasts, seven preliminary cross-sections were developed
for the containment dikes. The dike designs are based upon a 35-year return period. Dike
heights are based on allowable overtopping for an unarmored crest and an allowance for
settlement. The dike design also incorporates 3:1 side slopes, above grade toe protection, a core
constructed of sand, and a crushed stone roadway on the structure crest. Overall, seven dike
cross-sections were designed for the five proposed alignments. Each alignment would require
four to five different dike cross-sections for construction. Should this study move forward to
feasibility, recent bathymetric surveys conducted within the vicinity of James Island are
recommended to be used.

A Hydrodynamics and Sedimentation Modeling Reconnaissance Study was conducted by MNE
to evaluate the projected hydrodynamic changes at James Island if construction of the various
alignments takes place. The MNE Upper Chesapeake Bay — Finite Element Model was used to
predict existing conditions as well as with- and without-project hydrodynamics and
sedimentation for each of the five proposed alignments (MNE 2000). The modeling results for
the James Island habitat restoration project show minimal impacts on local tidal elevations,
which are essentially unchanged. Current velocities are impacted following island construction,
with a maximum increase or decrease in current velocity of about 0.4 ft/second (sec). The
project construction at James Island would have beneficial effects on sedimentation rates and
patterns, with less erosion of the James Island shoreline and the shallow areas surrounding the
remnants. Some protection would also be afforded to the shoreline of Taylors Island from wind
and waves coming from the N, NNW, and NW directions. This reduction in erosion would
likely reduce suspended sediment and improve water quality in the surrounding area.

A Dredging and Site Engineering Reconnaissance Study was conducted by Gahagan and Bryant
Associates, Inc. (GBA) to summarize the dredging and site engineering aspects of restoring and
developing habitat at James Island using dredged material. The study presented five proposed
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alignments and their associated costs to assist decision-makers in selecting the site layout to be
carried to the final design. Each of the five alignments included a wetland and upland cell
designation, with a 50 percent upland to 50 percent wetland ratio. In addition, two different
upland dike heights were examined for the five alignments and included a 10-ft and 20-ft dike
height alternative for each alignment. For the 10-ft upland dike elevation alternative, the site
capacity for the five alignments ranged from 23 to 52 million cubic yards (mcy). For the 20-ft
upland dike elevation alternative, the site capacity for the five alignments ranged from 35 to 79
mcy. The total site areas for the alignments range from 979 to 2,202 acres. Alignment 1 is the
smallest layout and would have a footprint of 979 acres, Alignment 2 would have a footprint of
2,127 and Alignment 3 would have a footprint of 1,586. Alignment 4 is the largest of the five
site designs and is a variation of Alignment 2 that would have a footprint of 2,202 acres. F inally,
Alignment 5 is a variation of Alignment 4 and would have a footprint of 2,072 acres. The site
operational life of all five alignments is estimated between 13 and 15 years with respect to the
10-ft dike elevation, and between 20 and 23 years with respect to the 20-ft dike elevation.

The 10-ft mean lower low water (MLLW) dike elevation total estimated costs for the project
range from $406 million to $759 million. The schedule for construction is 2.3 to 3.2 years and is
dependent upon the borrow method used. The easiest, quickest, and least costly borrow source is
onsite borrow. The total costs per cubic yard (cy) of site capacity range from $14/cy to $18/cy.
The 20-ft MLLW dike elevation total estimated costs for the project range from $591 million to
$1.106 billion. The time required for construction is 3.0 to 3.7 years and is dependent upon the
borrow method used. The total costs per cubic yard (cy) of site capacity range from $14/cy to
$17/cy.

The Existing Environmental Conditions Study investigated the current conditions and the
potential impacts of the proposed project. This reconnaissance level study includes information
obtained from conceptual studies, literature reviews, and observations from previous field
investigations.  Several site visits to James Island have been conducted to assess the
environmental conditions of the island remnants and to document the terrestrial and aquatic
resources present in and around the project area. This report includes observations from a site
visit conducted by MES in June 2001 and two site visits conducted by EA in the Fall of 2001 and
the Summer of 2002, as part of seasonal sampling for feasibility evaluations. Components of
these investigations included vegetation identification and mapping, avian and wildlife
utilization surveys, fisheries and plankton sampling, benthic invertebrate studies, sediment and
water quality investigations, historic and recreational resource evaluations, and submerged
aquatic vegetation (SAV) mapping.

The current condition of James Island includes significant and severe erosion along the northern
and western shorelines of the island remnants. The island remnants currently support SAV
growth along the eastern shorelines and are composed of monotypic beds of widgeon grass
(Ruppia maritima). The fisheries investigations of the island’s shorelines indicated that the
remnants supported a fairly diverse fish community, including juveniles of commercially
important species. All collected fish species were typical of the region. In addition, avian
utilization of the island was typical for this area of the Bay as well, including the federal and
Maryland state-listed threatened species, the bald eagle. Bald eagles were observed utilizing the
area in and around James Island. Also, an active eagle nest with a fledgling was observed on the
middle remnant of James Island. Several other avian species identified at James Island during
the Fall 2001 and Summer 2002 surveys have conservation status determinations associated with
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their breeding status. However, avian utilization of the open water areas of the proposed
alignments was minor compared to that of the wetland and forested areas of the island. Three
NOBs are located in the vicinity of the island remnants but not within the concept areas.
Ichthyoplantkton densities were relatively high and were dominated by the bay anchovy (4dnchoa
mitchilli). Zooplankton collected were typical of the region. In general, the benthic community
was typical of this area of the Bay but was dominated by a single species at most stations, the
gem clam (Gemma gemma). The majority of the benthic species found were stress-tolerant,
resulting in low Benthic Index of Biotic Integrity (B-IBI) scores at most locations. B-IBI scores
of 3.0 or greater are considered as meeting the Chesapeake Bay Restoration Goal. Total B-IBI
scores were low (1.0 — 1.8) for 9 of 10 stations sampled at James Island in October 2001. One
station had a total B-IBI score of 3.0, and was the only station sampled in the footprint area to
meet the Chesapeake Bay Restoration Goal.

Additionally, archeological sites including an oyster shell midden and historic foundations are
present on the island, but are not located in the concept areas. Potential impacts that may be a
concern to the aquatic and terrestrial wildlife include short-term water and sediment quality
effects, and the temporary displacement of wildlife. There is also a potential to displace some
commercial crabbing within the proposed habitat restoration area.

This study and the analyses of its results were conducted at a reconnaissance level. Therefore,
the following report, results, and conclusions should be considered preliminary. The completed
construction of the facility should improve water quality in the area by reducing erosion and the
resulting suspended solids, which may help sustain or improve the oyster and clam fisheries in
the area. In addition, construction of a beneficial use of dredged material project at this site
would be expected to provide additional natural habitat, including both wetland and upland
areas.
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1.0 INTRODUCTION

1.1 Site Location

James Island is located in Dorchester County on the Eastern Shore of Maryland at the mouth of
the Little Choptank River in the Chesapeake Bay (Figure 1-1). Historic and current mapping of
the island has indicated that close to 900 acres of the island has eroded away since 1847. James
Island currently consists of three remnants that together total less than 100 acres. The existing
remnant islands were formed as a result of natural processes of shoreline erosion that affect the
Chesapeake Bay region and are referred to as the northern, middle, and southern remnants, for
the purposes of this discussion. James Island lies approximately one mile north to northwest of
Taylors Island, and historically, the island formed a peninsula off the northern end of Taylors
Island, enclosing Oyster Cove. Survey data from the Maryland Department of Natural
Resources (MDNR) indicated that by 1847 the connection to Taylors Island was nearly breached
and the island landmass was approximately 976 acres; by 1942, the connection had been
completely breached and converted to open water. Between the years 1847 and 1994, MDNR
has estimated that 884 acres of James Island were lost to erosion at an average rate of six acres
per year. The island currently suffers additional erosion as a result of tropical storms and

hurricanes.

1.2 Purpose and Needs

The Maryland Dredged Material Management Program (DMMP) and its participants have

identified islands in the Chesapeake Bay for reconnaissance studies as island habitat restoration
areas using dredged material. Mr. Joe Coyne, President of the DCRPDC, a non-profit citizens’
organization, suggested the possibility of an island habitat restoration project at James Island to
potentially stabilize and protect Dorchester County shorelines. In October 2000, the MPA and
the Maryland Department of Transportation (MDOT) completed a report to the Maryland
General Assembly Senate Budget and Taxation Committee and House Appropriations
Committee regarding the Governor's Strategic Plan for Dredged Material Management. This
report identified James Island as a potential option for a habitat restoration project using dredged
material (MPA 2000). In addition to support from the DCRPDC, the MDOT and the MPA, the
current, private landowners of James Island have indicated their support of the proposed island
habitat restoration project using suitable dredged material.

The reconnaissance configurations currently being considered for the James Island restoration
project include a 50 percent upland to 50 percent wetland ratio project utilizing 23 to 79 million
cubic yards (mcy) of suitable dredged material. Five preliminary dike alignments (referred to as
footprints) are presently being considered (Figure 1-2). The design acreages for the alignments
range in size from 979 to 2,202 acres and are predominantly located in the open water area to the
west of the James Island remnants.

1.3 Scope of Project

EA was contracted by Maryland Environmental Service (MES) to complete a consolidated report
that includes all current studies of James Island as a prospective habitat restoration area using
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material dredged from the approach channels to the Baltimore Harbor. These studies were
conducted at a reconnaissance level at the request of the MPA. This report combines the
findings of several separate investigations and includes the following studies: subsurface
geotechnical investigations, coastal engineering investigations, hydrodynamic and sedimentation
modeling, dredging and site engineering (including design and cost specifications), and the
existing environmental conditions at James Island. The individual studies discussed in this
report are included in their entirety in Appendices A through F. Five proposed alignments were
assessed. The proposed alignments are outlined in Section 2.3, Section 6.0, and detailed in
Appendix D. The environmental conditions study includes an on-site visit by MES staff during
June 2001 (Appendix E) and two seasons of environmental sampling during Fall 2001 and
Summer 2002 by EA Engineering (Appendix F). During the site visits, environmental scientists
observed and explored all three island remnants and shorelines extensively. The findings for each
of these technical areas are summarized in the following sections.
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2.0 JAMES ISLAND SITE DESCRIPTION
2.1 Bathymetry and Topography

The James Island remnants are currently less than 100 acres in total size and are decreasing
annually due to erosion (Stevenson and Kearney 1996). The shoreline consists of eroding fringe
marshes and tidal marshes, eroding sediment banks, and eroding wooded upland banks. The
eroded banks of the northern remnant have the highest elevation of 5 to 10 ft. Bank elevations
decrease gradually in a north to south direction. Prior to its separation from Taylors Island,
James Island was once a peninsula enclosing Oyster Cove.

Hydrographic data were obtained from the National Oceanic and Atmospheric Administration
(NOAA) and National Ocean Service (NOS) charts 12230 and 12263. Vertical and horizontal
data were referenced to MLLW based on the 1960 to 1978 tidal epoch and the Maryland State
Plane, North American Datum of 1983. Water depths within the proposed site area vary between
-2 to—12 ft MLLW. The maximum water depth where the exposed dike would be constructed is
about —-12 ft MLLW and water depths approximately one mile west of James Island are as great
as —93 ft MLLW (See Appendix B for details). Water depths are variable to the east and uniform
to the west of the remnants.

2.2 General Site and Habitat Descriptions

James Island currently consists of three eroding island remnants. The northern two remnants are

joined by a sandy beach spit that terminates into a high-low marsh complex with brackish, open
water tidal ponds. Mixed forest stands dominated by loblolly pine (Pinus taeda) are located in
the interior portions of the three remnants. Small patches of high marsh can be found on all three
remnants, with the southern remnant possessing a fairly extensive marsh complex in the center.
A wet meadow is located in the northern portion of the northern remnant and contains emergent
freshwater vegetation in standing water during wet seasons. The shorelines consist of fringe
marshes and eroded wooded banks of 5 to 10 ft elevations lined with submerged snags in the
adjacent areas. The elevation of the shoreline gradually decreases from the northern to the
southern remnants. The majority of the steep, wooded banks are located on the northern
remnant, while most of the southern remnant shoreline consists of fringe marsh. The northern
and western shorelines of each remnant exhibit the most severe erosion and many downed trees
are located in the water in these areas. There is evidence that a fairly recent fire has killed many
trees and impacted some of the marsh areas on the northern and southern remnants.

Normal water level variations in the Chesapeake Bay are generally dominated by astronomical
tides, although wind effects and freshwater discharge can also be important. Astronomical tides
in the Chesapeake Bay are semi-diurnal; the mean tide level is 0.9 ft above MLLW and the mean
tidal range i1s 1.1 ft (NOS 1997). In the James Island project vicinity, the mean range of tides is
1.3 ft, the mean tide level is 0.9 ft above MLLW, and the spring tidal range is 1.8 ft. Currents in
the project vicinity (approximately 2.5 miles west of James Island) are less than 1 ft/sec (NOS
1996), which are rated as relatively moderate to weak.
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SAV was observed at three individual areas along the eastern shoreline of the northern, middle,
and southern remnant islands. Few aquatic features are present in the project vicinity besides
downed trees in the adjacent waters. However, three state-recognized NOBs are located in the
general vicinity of James Island, outside of the five proposed alignments. There were no
standing structures observed on the island remnants during site visits, although evidence of past
brick foundations observed indicates that dwellings did exist on the island in the past. The three
privately-owned remnants are currently used for recreational hunting and fishing.

2.3  Proposed Site Alignments

Five potential alignments were considered for this study and are discussed in the GBA report
included as Appendix D of this report. The five proposed dike alignments, which are
predominantly located in the open water area to the west of the island remnants, and the existing
bathymetry in the general project area, are presented together in Figure 1-2. Each of the five
alignments includes a wetland and upland cell designation, in a 50 to 50 percent ratio. It was
assumed for all five alignments that the wetland cells would be located on the eastern side of the
footprint and would require a maximum 8-foot dike height for wave protection, similar to the
Poplar Island Environmental Restoration Project (PIERP). Two different upland dike heights
were examined for the five alignments and include a 10-ft and 20-ft dike height alternative for
each alignment. The preliminary alignments considered for this study include utilizing 23 to 52
mcy of suitable dredged material for the 10-ft dike height and 35 to 79 mcy for the 20-ft dike
height. The total acres for the footprints of each of the five alignments and the wetland and
upland cell sizes are discussed in the following text and Table 2-1.

Alignment 1 is the smallest layout studied here and would have a design acreage of 979 acres.
The Alignment 2 site layout would have a design acreage of 2,127 acres, a boundary of James
Island to the east, deep water to the west, NOBs to the north, and a local navigation channel to
the south. The Alignment 3 site layout is a variation of Alignment 2 and would have a design
acreage of 1,586 acres. Alignment 3 would have a boundary of James Island to the east, NOBs
to the north and Taylors Island to the south. Alignment 4 is the largest of the five site designs
and is a variation of Alignment 2. It has a boundary of James Island to the east, deep water to
the west, NOBs to the north and connects to Taylors Island to the south. Alignment 4 would
have a design acreage of 2,202 acres. Alignment 5 is a variation of Alignment 4 and would have
a design acreage of 2,072 acres. Alignment 5 would have a boundary of James Island to the east,
deep water to the west, NOBs to the north and a local navigation channel to the south. The
capacities and estimated costs for each alignment are discussed further in Section 6.0.
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. TABLE 2-1. TOTAL DESIGN ACREAGES FOR THE FIVE PROPOSED ALIGNMENT
FOOTPRINTS, UPLAND ACREAGES, AND WETLAND ACREAGES AT JAMES

ISLAND
Alignment Total Design Total Upland Total Wetland
Number Acreage Acreage Acreage
| 979 489 489
2 2,127 1,063 1,063
3 1,586 793 793
4 2,202 1,101 1,101
5 2,072 1,036 1,036
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3.0 SUBSURFACE GEOTECHNICAL RECONNAISSANCE STUDY
3.1 Introduction

A Geotechnical Reconnaissance Study was conducted by E2CR to evaluate the suitability of
foundation soils for supporting dike construction at James Island. The full geotechnical report,
tables, and figures are included in Appendix A. The layouts of the five dike alignments were
evaluated for this study. These five dike alignments enclose areas ranging from 979 to 2,202
acres. The dikes are proposed to be constructed by hydraulically or mechanically dredging sand
from a borrow area, stockpiling the sand if necessary, and hydraulically or mechanically
depositing the sand along the dike alignment. Hydraulic placement offers construction
advantages and was used for analytical purposes in this study. Use of mechanical dredging
would change the properties of the sand to be used in dike construction would require an
additional study to evaluate dike stability. The outside face of the dike will be protected from
wave action by armor stone and the top of the exterior dike enclosure is expected to vary from an
elevation of 5 to 20 ft. For this reconnaissance study, the maximum dike elevation of 20+ ft was
assumed.

3.2 Purpose and Objectives

This study focused on the subsurface conditions along each of the proposed alignments. It
includes the suitability of foundation material for supporting the dike, availability of suitable
borrow to construct the dikes, and development of a preliminary dike section. A total of 22
borings were drilled to depths of 27.5 to 70-ft below the water surface. Core samples were
collected and laboratory testing was performed to evaluate the classification, shear strength, and
compressibility of selected sub-samples. Laboratory tests were also conducted to determine
stress history, strength characteristics, index properties of various strata, and suitability of
borrow area materials. Electric Cone Penetrometer tests were conducted at four locations and in-
situ vane shear strength tests were conducted at eight locations to support these field
investigations.

The objectives of the reconnaissance geotechnical investigation were:

. To evaluate the geotechnical conditions at the site, especially along the proposed
alignments, '

« To design a stable dike section for the site in order to establish a preliminary cost
estimate for developing the site, and

« To evaluate the availability of borrow material (sand) at the site for subsequent dike
construction.

The five proposed dike alignments are illustrated in Figure 1-2.
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3.3 Subsurface Conditions

The subsurface conditions along the perimeter of the dike and in the potential borrow area
(within the diked area) are significantly different and are therefore, discussed separately.

3.3.1 Foundations

The borings drilled along the proposed dike alignments indicate that the foundation soils in most
areas consist of silty sand, suitable for supporting the dike. Some of the borings, however,
encountered soft silty clays at the mud line that would require undercutting and backfilling with
sand. For these areas, the depth of required undercut was anticipated to range from 5+ to 15+ ft
with an average of about 10 ft.

The test boring locations around James Island are mapped in Appendix A, Figure 5.

3.3.2 Borrow Areas

The site was found to contain a sufficient quantity of suitable borrow for constructing the
perimeter dike to an elevation of 20+ fi. Suitable borrow was defined as sand with less than 30%
fines. It is estimated that the total borrow sand available is about 15 mcy. The net quantity of
sand available (assuming a 15% loss of fines during construction) will be about 12+ mcy.

There are four potential sand borrow sites within the vicinity of the James Island project. Two of
the sites are located north and west of James Island and two are located southeast and southwest
of the Island. The northern location has a total volume of 14.2 mcy, the western location has a
total volume of 1.1 mcy, the southeast location has a total volume of 1.0 mcy, and the southwest
location has a total volume of 0.3 mcy.

Locations of potential borrow areas around James Island and a summary of borrow area
materials are presented in Appendix A, Figure 11 and Appendix A, Table 4.

3.3.3 Slope Stability

A slope stability analysis was performed to develop a preliminary design section for the
perimeter dike. For this reconnaissance phase, it was assumed that the dike would be constructed
by hydraulic dredging, and the slopes achievable would be 3H:1V above and below the water
table.

Summaries of slope stability analyses for exterior dikes of 20 and 10 ft are presented in
Appendix A, Tables 6 and 7.

34  Conclusions
Based on the limited boring data, the foundation materials for the proposed dike alignments are

anticipated to be loose, silty sands. In three of the 22 boring sites, substrates were silty clay.
The silty sands are considered to be suitable for supporting the proposed dikes with an exterior
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. slope of 3H:1V and the top of the dike at an elevation of 20+ ft. A total of 15 mcy of silty sand
and a net (i.e., assuming 15% loss during hydraulic dredging and placement) of 12+ mcy of silty
sand is available within the diked area.
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4.0 COASTAL ENGINEERING INVESTIGATION
4.1 Introduction

A Coastal Engineering Reconnaissance Study was conducted by MNE to evaluate five
alignments for beneficial use of dredged material at James Island. This reconnaissance
assessment includes an evaluation on existing data pertaining to environmental site conditions
and coastal engineering aspects of dike design. It also includes a review of environmental,
geotechnical and dredging engineering studies previously conducted for the site, and the design
of potential containment dikes with regards to armor protection and structure height. The full
coastal engineering report, tables, and figures are included in Appendix B.

This reconnaissance study used available site data of bathymetry, water levels, and wind
conditions to hindcast waves for the site. Waves were also hindcast based upon wind data and
results from previous studies of storm-induced water levels in the Chesapeake Bay. Offshore
and nearshore waves were hindcast for the appropriate winds along the five proposed dike
alignments.  These hindcast wave conditions were subsequently used to prepare the
reconnaissance design for the five dike alignments that would be used to contain the dredged
material. The design parameters evaluated for this study included alignment location, crest
height, structure slope and armor stone size.

4.2  Purpose and Objectives
The purpose of the investigation was to provide a preliminary coastal engineering analysis of
James Island as a potential site for beneficial use of dredged material and to decide if further
evaluation of any of the design concepts is warranted. This assessment included an evaluation of
existing environmental site conditions, relevant bathymetric, wind, water level and geotechnical
data for evaluation of wave height and dike construction requirements, and designs of proposed
dike alignments and typical cross-sections.
The overall objectives of this study were:

« To analyze site bathymetry, water levels and wind conditions

+ To hindcast offshore and nearshore waves at the project site

+ To calculate dike design parameters

+ To define the minimum safe dike elevation to prevent wave run-up and overtopping.

The five proposed dike alignments are illustrated in Figure 1-2.
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4.3 Coastal Conditions

Water depths in the area where the dikes would be located range from -2 to ~12 ft MLLW, with
an average depth along the exterior dikes ranging from -3 to —12 ft MLLW. Normal water
elevations at the site are dictated by astronomical tides. Mean tide elevation is 0.9 ft above
MLLW. Design water elevations for the project area are dominated by storm surge, which can
be as high as 5.6 ft above MLLW for a 100-year return period. Currents in the project area are
relatively weak, with a maximum velocity of 1 ft/sec, and are not considered critical to the
design of shore protection. However, current patterns could be affected by island restoration.
The effects of the dike construction will be discussed in the Hydrodynamics and Sedimentation
Modeling Report (Section 5.0) of this study.

Design winds for the site were developed from data collected at Baltimore-Washington
International (BWI) Airport. Design wind speeds are calculated for return periods ranging from
5 to 100 years for eight wind directions, including the direction with the longest fetch (south).

Waves were hindcast for the eight directional design windspeeds using methods recommended
by the USACE, published in the Shore Protection Manual (USACE 1984). For Alignments 1, 2
and 3, the highest offshore waves approach from the north and south. However, Alignments 4
and 5 have relatively larger depths for the southwest direction thus the largest nearshore waves
for these alignments are from the southwest direction. Shallow bathymetry in the vicinity of the
site requires calculation of nearshore wave spectra. Predicted peak spectral wave period for all
five alignments ranges from a minimum of 4.9 seconds for a 5-year storm, to a maximum of 6.4
seconds for a 100-year storm. Significant offshore wave height ranges from 3.9 ft (Alignments 4
and 5) for a 5-year storm to 11.0 ft (Alignments 4 and 5) for a 100-year storm.

Results of the preliminary geotechnical s.tudy by E2CR indicated that the underlying sediment is
silty sand. There are, however, areas with soft silty clays at the mud line that will need to be
undercut and backfilled with sand.

Further derivation of wave conditions and wave hindcast results for the five proposed dike
alignments are presented in Appendix B. A detailed discussion of site conditions is presented in
Section 2.0 of this report. These include bathymetry and topography, wind conditions, water
levels, astronomical tides, storm surge, tidal currents, and substrate characteristics.

4.4 Coastal Protection Dike Design

Preliminary cross-sections were developed for coastal protection of the containment dikes.
Cross-sections varied primarily in accordance with wave exposure and foundation conditions.

4.4.1 Alignments

A summary of the maximum predicted peak spectral wave period and significant wave heights
for a 5-, 35- and 100-year storm event for five proposed alignments is presented in Table 4-1 of
this report. The wave approach from eight directions (N, NE, E, SE, S, SW, W, and NW) is also
detailed for the three return periods and five proposed alignments in Table 4-1 of this report.
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Due to deeper water depths, the largest nearshore waves approach Alignments 4 and 5 from the
southwest.

Details of the predicted peak spectral wave period and significant wave heights are detailed in
Section 2.5 of Appendix B.

4.4.2 Dike Sections

Seven preliminary cross-sections were developed for the containment dikes. The dike designs
are based upon a 35-year return period. Dike heights are based on allowable overtopping for an
unarmored crest and an allowance for settlement. Stone sizes are computed using the Van der
Meer method. The designs incorporate 3:1 side slope, above grade toe protection, a core
constructed of sand, and a crushed stone roadway on the structure crest. A summary of the seven
preliminary dike cross-sections designs 1s presented in Table 4-2 of this report.

Details of the seven preliminary dike cross-sections and dike section locations are illustrated in
Appendix B (Figures 3-16 to 3-22 and Figures 3-11 to 3-15).

4.5 Conclusions

This Coastal Engineering Investigation indicates that construction of dikes to restore an island
using dredged material project is feasible from a coastal engineering standpoint. Design of the
dikes is similar to those used for the PIERP. The majority of the proposed island will be exposed
to waves sufficient to require armor. The east side of the proposed island is sheltered from
waves, and thus is designed with a sand dike. Five alignments were evaluated, resulting in seven
dike sections with elevations ranging from +7.0 ft MLLW to +11.0 ft MLLW and armor ranging
from no armor to 5,000 pound armor stone. Each of the five alignments would require four to
five different dike cross-sections for construction.
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" TABLE 4-1. SUMMARY OF THE MAXIMUM PREDICTED PEAK SPECTRAL WAVE
PERIOD (SEC) AND SIGNIFICANT WAVE HEIGHTS (FT) FOR A §-, 35-, AND 100-
YEAR STORM EVENT FOR FIVE PROPOSED ALIGNMENTS

Perllji}(,) l:lea(;f dv;];:;;h ¢ Alignment 1* | Alignment 2* | Alignment 3* | Alignment 4* | Alignment 5*
S-year storm
g Zfllf) sp(:gg)al wave 4.9 (N,S) 49 (N,S) 4.9 (N,S) 49 (N,S) 4.9 (N,S)
\?vifvsil %zig}iflzifgcam 54 MN) 5.4 (N) 5.4 (N) 5.4 (N) 5.4 (N)
EZireS}ﬁzirghsti%?ti)ﬁcam 46N >OM) 5.3(N) 5.1 (N) 5.1 (N)
Eiiisﬂiféhfl?éimum 76 (M) 81(N) 8.7(N) 8.4 (N) 8.4 (N)
35-year storm
g:fil; glzzgtcr)al wave 5.9 (S) 5.9 (S) 5.9 (S) 5.9(S) 5.9(8S)
?vgzse}:l %Zigséf?ffi"am 8.3 (S) 183(S) 8.3(8) 8.3(5) 8.3(5)
ijZiflﬁzirg}ii%g)ﬁcam 52(SW) | 55N, SW,W)| 59(N) 6.5 (SW) 6.5 (SW)
I:Ivz?lres}ﬁ(;irghrtn?g;mum 8.6 (N) 9.3 (N) 9.9 (N) 10.0 (SW) 10.0 (SW)
100-year storm
};:;ail;s;zzgtcr)al wave 6.4 (N.S) 6.4 (N,S) 6.4 (N,S) 6.4 (N,S) 6.4 (N,S)
8£%£izglfr(ﬁfgcam 10.4(S) 10.4 (S) 10.4 (S) 10.4(S) 10.4 (S)
ﬁiiisﬁif;ii%?f)ﬁcam 5.7(8W) 6.1 (SW) 6.4 (N) 7.1 (SW) 7.1 (SW)
EZiresﬁzirgh‘:‘gm“m 9.6 (N) 10.2 (N) 10.8 (N) 1L.0(SW) | 11.0(SW)
fi’wuéiis( miﬁ? %ri))m the: N = North, S = South, SW = Southwest, W = West.
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TABLE 4-2. SUMMARY OF SEVEN PRELIMINARY DIKE CROSS-SECTION
'DESIGNS BASED UPON A 35-YEAR RETURN PERIOD

Dike Side . .
Cross- (ft (Ii;lislfW) Slope Armor Stone Underlayer Stone GE:te;t,:l € '?::c])np?o:io;
Section . (H:V) yer? rotectio

* 2,500 Ib. stone
Section 1 +11.5 3:1 2 layers of 5,000 Ib. | 2 layers of 500 Ib. yes * quarry run stone
= geotextile
» 2,000 Ib. stone
Section 2 +11.0 3:1 2 layers 0f 4,000 1b. | 2 layers of 400 Ib. yes = quarry run stone
= geotextile
* 1,500 Ib. stone
Section 3 +10.5 3:1 2 layers of 3,000 1b. | 2 layers of 300 Ib. yes * quarry run stone
= geotextile
* 1,300 Ib. stone
Section 4 +9.5 3:1 2 layers 0f 2,500 Ib. | 2 layers of 250 Ib. yes * quarry run stone
= geotextile
* 1,000 Ib. stone
Section 5 +9.0 3:1 2 layers of 2,000 Ib. | 2 layers of 200 Ib. yes * quarry run stone
‘ = geotextile
= 350 Ib. stone
Section 6 +7.0 3:1 2 layers of 700 Ib. 2 layers of 70 Ib. yes = quarry run stone
= geotextile
Section 7 +7.0 5:1 sand sand no » sand
Source (MNE 2002a)
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50 HYDRODYNAMICS AND SEDIMENTATION MODELING

5.1 Introduction

A Hydrodynamics and Sedimentation Modeling Reconnaissance Study was conducted to
evaluate the projected hydrodynamic changes at James Island if construction of the various
alignments takes place. Two models were used. The first model, the MNE Upper Chesapeake
Bay — Finite Element Model (UCB-FEM), was used to predict existing conditions as well as
with- and without-project hydrodynamics and sedimentation for each of the five proposed
alignments. The full modeling report, tables, and figures are included in Appendix C. Site
conditions that are relevant to the model are discussed in Section 2.0 and Section 7.0 of this
report (e.g. bathymetry, topography, freshwater inflow, etc.).

The second model included a numerical modeling system that consisted of the USACE finite
element hydrodynamics (RMA-2) and sedimentation (SED-2D) models, collectively known as
TABS-2 (Thomas et al. 1985). RMA-2 is a two-dimensional, depth-averaged, finite element,
hydrodynamic numerical model. SED-2D is a sedimentation model that treats two categories of
sediment: a non-cohesive category for sand particles, and a cohesive category for clay particles.
The non-cohesive sediment model was run using 0.1 millimeter sediment under no-wind
conditions for each of 16 wind directions and wind speeds of 4-, 13-, and 16-miles-per-hour
(mph). The cohesive sediment model was run for a 6-month simulation period at which point the
model achieved a dynamic equilibrium (average values and rates remain steady over time). The
cohesive sediment model was subsequently run for 16 wind directions and wind speeds of 4- and
13-mph.

5.2 Purpose and Objectives

The purpose of this modeling report was to analyze the projected impacts due to construction of
a beneficial use and habitat restoration site at James Island with regards to hydrodynamics and
sedimentation in the site vicinity. The UCB-FEM model was modified to include James Island.

The overall study objectives were:

+ To compare with- and without-project tidal elevations
+ To compare with- and without-project current velocities
+ To compare with- and without-project relative sedimentation rates and patterns for non-

cohesive and cohesive sediments

The five proposed alignments of the habitat restoration area were compared to the existing
conditions at James Island, both graphically and numerically, to determine both specific and
relative impacts.
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5.3 Simulation Models

The numerical modeling system used in this study is TABS-2. TABS-2 is a collection of
generalized computer programs and pre- and post-processor utility codes integrated into a
numerical modeling system for studying two-dimensional depth-averaged hydrodynamics,
constituent transport, and sedimentation problems in rivers, reservoirs, bays, and estuaries.
Details concerning both model simulations and calibrations are included in Sections 4 and 5 of
Appendix C.

5.4  Hydrodynamic Modeling Results

Evaluation of the potential hydrodynamic impacts of the construction of the project at James
Island was conducted using the UCB-FEM model. The UCB-FEM model is used to assess
potential impacts by applying identical hydrodynamic input boundary conditions to pre- and
post-construction model bathymetry. Details are included in Section 6 of Appendix C.
Hydrodynamic results are then used as input for the sedimentation model which is also run using
identical boundary conditions for pre- and post-construction conditions. The input conditions
selected represent typical hydrodynamic conditions in the vicinity of James Island.

Results of the hydrodynamic simulations are compared numerically at locations north, east and
south of the project site and visually for the entire project vicinity. The following sections
describe the potential impacts of the project construction for each of the five potential dike
alignments on hydrodynamics. Figures of the modeling results for each alignment are presented
in Sections 6 and 7 of Appendix C.

5.4.1 General Alignment Hydrodynamic Impacts

For all five proposed alignments, results from the hydrodynamics model indicate that projected
water surface elevations would be unaffected by construction of the project, with relatively small
impacts to current velocities since the project area is small compared to the Bay (MNE 2002b).
In addition, the peak ebb and flood currents in the main Bay are not predicted to change if either
of the five alignments are constructed. Following the dike construction, predicted flow would be
displaced northward and southward, and current velocity would increase both north and south of
the project site for all alignments. For all five proposed alignments, predicted current velocity
would decrease to the east of the existing James Island remnants, where flow would be reduced
by the construction of the alignments. Therefore, velocity increases are predicted around the
dikes in all five alignments, but velocity decreases are predicted around the James Island
remnants. Finally, the maximum predicted change around the existing island remnants for the
five alignments range from 0.44 ft/sec to 0.50 ft/sec, and a lesser change is predicted in the Little
Choptank River.

5.4.2 Alignment 1 Hydrodynamic Affects

For Alignment 1, the maximum velocity increases are projected at the southeast dike, between
the project and the existing southern James Island, and the maximum predicted change around
existing James Island is about 0.44 ft/sec; a lesser change is predicted in the Little Choptank
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River. Predicted current velocity decreases primarily around the existing James Island to the east
where flow is reduced by the project; to a lesser extent, velocity decreases are predicted west of
the project. Comparisons of peak current velocity hydrodynamic modeling results between
existing conditions and Alignment 1 for the three locations are shown in Figures 6-1 to 6-4 of
Appendix C.

5.4.3 Alignment 2 Hydrodynamic Affects

Similar to Alignment 1, the maximum velocity increases are predicted at the southeast dike
between the project and the existing southern James Island and the maximum predicted change
around existing James Island is about 0.46 ft/sec; a lesser change is predicted in the Little
Choptank River. Predicted current velocity decreases primarily around the existing James Island
to the east where flow is reduced by the project, but the area where velocities are reduced is
larger for this alignment than Alignment 1, as the larger project area affords more protection.
Smaller velocity decreases are predicted west of the project. Comparisons of peak current
velocity between existing conditions and Alignment 2 for the three locations are shown in
Figures 6-5 to 6-8 of Appendix C.

5.4.4 Alignment 3 Hydrodynamic Affects

For Alignment 3, the maximum velocity increases are predicted at the southeast dike between the
project and the existing southern remnant and as this alignment extends further south, the
increase in velocity is concentrated at the tip of the dike, extending to Taylors Island. The
maximum predicted change around existing James Island is about 0.49 ft/sec; a lesser change is
predicted in the Little Choptank River. An increase in velocity is also predicted where flow is
trained along the northwest dike of the project as it enters the Little Choptank River. Predicted
current velocity decreases primarily around the existing James Island to the east where flow is
reduced by the project, similar to Alignment 2; smaller velocity decreases are predicted west of
the project. Comparisons of peak current velocity between existing conditions and Alignment 3
for the three locations are shown in Figures 6-9 to 6-12 of Appendix C.

5.4.5 Alignment 4 Hydrodynamic Affects

Alignment 4 extends furthest south towards Taylors Island, and maximum velocity increases are
predicted at the southeast dike between the project and Taylors Island. The maximum predicted
change around existing James Island is about 0.50 ft/sec; a lesser change is predicted in the Little
Choptank River. This predicted increase in velocity is greatest among all alignments and occurs
where flow is trained along the northwest dike of the project as it enters the Little Choptank
River. Velocity increases are predicted around the dike in Alignment 4, but velocity decreases
are predicted around the James Island remnants. This alignment provides the most protection to
James Island and the greatest decrease in velocity immediately surrounding the remnants.
Comparisons of peak current velocity between existing conditions and Alignment 4 for the three
locations are shown Figures 6-13 to 6-16 of Appendix C.
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5.4.6 Alignment S Hydrodynamic A ffects

For Alignment 5, the reduction in velocity is similar to Alignments 2 and 3 and the maximum
predicted change around existing James Island is about 0.48 ft/sec; a lesser change is predicted in
the Little Choptank River. Velocity increases are predicted at the southeast dike between the
project and the existing southern James Island, similar to Alignment 2. Velocity increases are
also predicted where flow is trained along the northwest dike of the project as it enters the Little
Choptank River. Predicted current velocity decreases primarily around the existing James Island
to the east where flow is reduced by the project, similar to Alignments 2 and 3; to a lesser extent,
velocity decreases are predicted west of the project. Comparisons of peak current velocity
between existing conditions and Alignment 5 for the three locations are shown in Figures 6-17 to
6-20 of Appendix C.

5.5 Sedimentation Modeling Results

The UCB-FEM sedimentation model was used to examine transport of non-cohesive and
cohesive materials (i.e. sand and clay), which characterize sediment in the vicinity of the project
site. Examination of model results for both non-cohesive and cohesive sediments indicates that
normal tidal currents are insufficient to directly cause sediment suspension and transport.
Sedimentation was modeled for 0.004-inch non-cohesive sediments for 16-mph NNW, SSE and
WNW winds and for cohesive sediments for 13-mph NNW, SSE and WNW winds. Sixteen-
mph winds were determined to be the minimum necessary to cause sediment suspension and
transport for non-cohesive sediments. Thirteen-mph winds were the minimum wind speed
necessary to cause substantial sediment suspension and transport for cohesive sediments. For all
five alignments, comparison of sedimentation patterns with bathymetry shows that the areas of
erosion correspond to shallow water depths, while deposition occurs in adjacent deep-water
areas.

The UCB-FEM sedimentation model was run for each alignment and existing conditions; each
simulation began with the same initial conditions. In addition, plots showing erosion and
accretion were created that depict the difference between the existing conditions and the
proposed alignment (difference plot). Figures of the modeling results for each alignment are
presented in Section 7 of Appendix C. The following sections describe the potential impacts of
project construction for the five potential dike alignments including sedimentation for both non-
cohesive and cohesive sediments.

5.5.1 General Alignment Sedimentation Affects
Non-Cohesive Sediments

For all five proposed alignments, the sedimentation model predicted that the alignments would
interrupt the long NNW wind fetch from across the Bay, thereby decreasing erosion in the
project area. Additionally, erosion of shallow water is decreased at a large area south of the
project site extending to and along the shoreline of Taylors Island. The difference plot for NNW
winds show that regions currently eroding under existing conditions will have reduced or no
erosion for the with-project conditions for all five alignments. For winds from the SSE,
construction of the alignments would also interrupt a large portion of the long wind fetch,
decreasing the rates of erosion and accretion at James Island. For all five alignments, the region
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along the west dike represents an area that is currently eroding and would become an accretion
area.

Cohesive Sediments

For all five alignments, the model predicted that winds from the NNW would significantly
decrease erosion in the project area following construction. In addition, significantly more
sediment accretion in the lee of the project site will occur, extending south to Taylors Island.
The difference plot for SSE wind of all five alignments illustrates that north of the project, some
areas have less erosion and some areas have accretion. Additionally, erosion around James
Island due to WNW winds would essentially be eliminated by the construction of the alignments.

5.5.2 Specific Alignment 1 Sedimentation Affects
Non-cohesive Sediments

In construction of Alignment 1, the region along the west dike represents an area that is currently
eroding and would become an accretion area. Results from construction of Alignment 1 for
winds from the WNW shows that less erosion occurs for these winds, as the fetch length is less.
The difference plot for WNW winds show reduced erosion of areas around James Island and
near the northern tip of Taylors Island.

Cohesive Sediment

From the model, the difference plot for SSE winds illustrate that north of the project, some areas
have less erosion and some areas have accretion.

5.5.3 Specific Alignment 2 Sedimentation Affects
Non-Cohesive Sediment

From the model, construction of Alignment 2 would provide the most protection to James Island
from the long NNW wind fetch from across the Bay, preventing erosion in the lee of the project.
Similar to Alignment 1, less erosion occurs from winds from the WNW, as the fetch length is
much less. The difference plot for WNW winds shows reduced erosion of areas around James
Island and near the northern tip of Taylors Island.

Cohesive Sediment

Results from the difference plot for SSE winds shows less erosion in addition to accretion north
of the project, and decreased accretion east of the project. The area of impact is greater than for
Alignment 1, although not to the same extent as for NNW winds.

5.5.4 Specific Alignment 3 Sedimentation Affects
Non-Cohesive Sediment

For NNW winds, the model predicts erosion would occur along the west dikes of the project site.
For winds from the SSE, the currently eroding region along the west dike would become an
accretion area. Model results from construction of Alignment 3 shows that less erosion occurs
due to less fetch length, for WNW winds. Similar to the other two alignments, the difference
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plot of WNW winds shows reduced erosion of areas around James Island and near the northern
tip of Taylors Island.

Cohesive Sediment

Modeling results for NNW winds shows a significant reduction in erosion in the project area
following construction, and significantly more sediment accretion in the lee of the project,
extending south to Taylors Island. Similar to Alignment 1, the model predicts a reduction in
erosion for an area southeast of James Island.

5.5.5 Specific Alignment 4 Sedimentation Affects
Non-Cohesive Sediment

The model predicts that sedimentation changes due to construction of this alignment are similar
to Alignments 2 and 5. The eroding region along the west dike would become an accretion area
due to SSE winds. The SSE winds difference plot also predicts that accretion is reduced due to
reduced erosion of the shallow areas and less sediment in the water column. The model predicts
for WNW winds that construction of Alignment 4 produces less erosion, because the fetch length
is much less.

Cohesive Sediment

The results for cohesive sediments are essentially the same as in the general sedimentation
affects discussed in Section 5.5.1.

5.5.6 Specific Alignment S Sedimentation Affects
Non-Cohesive Sediment

Sedimentation changes for Alignment 5 are similar to Alignments 2 and 4. The results for
WNW winds show that construction of Alignment 5 decreases erosion of areas around James

Island and near the northern tip of Taylors Island.

Cohesive Sediment

The results for cohesive sediments are essentially the same as in the general sedimentation
affects discussed in Section 5.5.1.

5.6 Conclusions

The Hydrodynamics and Sedimentation Modeling for the James Island Reconnaissance Study
predicts that restoration of the island would possibly impact local conditions, especially in the
area east and south of the island, and negligible impacts would be observed in the far field. The
primary impacts on local conditions include substantial reduction of shoreline erosion along
James Island and portions of Taylors Island and improved water quality within the region due to
creation of a quiescent area east of the project.
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5.6.1 Hydrodynamic Modeling Conclusions

The hydrodynamic model predicts minimal impacts on local tidal elevations, which would
remain unchanged. Potential changes in tidal current velocities, coupled with wind induced
wave conditions, could cause changes in sedimentation patterns and rates. Non-cohesive sands
may exhibit reductions in both erosion and accretion rates following island creation. Decreased
sedimentation of cohesive clays and decreased sediment movement east of James Island were
predicted. Current velocities around the north of James Island increase on the order of 0.1 to 0.2
ft/sec, current velocities east of the project decrease by 0.4 to 0.5 ft/sec, and current velocities
south of the project increase by about 0.4 to 0.5 ft/sec. Negligible changes are seen in water
surface elevations.

5.6.2 Sedimentation Modeling Conclusions

The sedimentation model predicts that construction at James Island would have beneficial effects
on sedimentation rates and patterns, with less erosion of the James Island shoreline and the
shallow areas surrounding the remnant James Islands. Some protection would also be afforded
to the shoreline of Taylors Island from wind and waves coming from the N, NNW, and NW
directions. This decrease in erosion would likely cause reduced suspended sediment and
improved water quality in the surrounding areas.
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6.0 DREDGING AND SITE ENGINEERING
6.1 Introduction

A Dredging and Site Engineering Reconnaissance Study was conducted by GBA to summarize
the dredging operations and site engineering aspects of restoring and developing habitat at James
Island using dredged material. The full dredging and site engineering report, tables, and figures
are included in Appendix D. This study presents five dike alignments that would provide tidal
wetland and upland habitats at James Island. The habitat restoration project would be
constructed with dredged materials removed from the Bay approach channels to Baltimore
Harbor (east of North Point/Rock Point Line in the Patapsco River). The five alignments are
analogous to the five alignments presented as part of the James Island Modification Conceptual
Study, which was prepared for MES in 2001.

6.2  Purpose and Objective

The objective of this study was to conduct a Dredging Engineering Reconnaissance Study for the
construction of the James Island habitat restoration project. This study presents details of the five
alignments, including: the dike design, the construction and operation, and the associated costs
needed to assist decision makers in selecting the site layout to be carried to the final design. The
five alignments and dike cross-sections were developed based on consideration of coastal,
environmental, geotechnical, and dredging and site engineering aspects and data.

The specific tasks conducted by GBA for this study and the five alignment layout options for the
James Island site are included in Figure 3-1 of Appendix D.

For each of the five alignments, upland dike elevations of 10-ft MLLW and 20-ft MLLW were
analyzed. Wetland and upland cells of equal ratios are being proposed as part of the restoration
project. Wetland dike heights are 8 ft for all five alignments.

6.3 Site Design

Site surface areas were selected to minimize environmental impacts and to lie in waters less than
~12 ft MLLW. The design total site footprints range between 979 and 2,202 acres. See Table 2-
1 in Section 2.0 of this report. For the purposes of this study, the total surface areas are equally
divided between upland and wetland habitat.

The total baseline perimeter ranged between 32,102 and 48,963 linear ft for the five alignments.
The total baseline was the same for both the 10- and 20-ft upland dike elevation alternatives.
This is due to the fact that the baseline perimeter was measured from the roadway on the dike
crest and does not change for each alternative.

The neat dike-fill volumes for the 10-ft dike elevation were 2,733,000 to 3,578,000 ¢y and
ranged between 4,505,000 and 5,844,000 cy for the 20-ft dike elevation alternatives for the five
alignments. The neat fill volumes included allowances for backfill of excavated unsuitable

materials.

Final James Island Reconnaissance Report April 2003




Rock protection for the dikes was designed to yield sufficient protection against the adverse
effects of high water and wave run-up resulting from a 35-year return period storm (Appendix
D). Total rock quantities for these five alignments ranged between 455,000 and 872,000 tons.
These quantities included toe armor, quarry run, slope armor, and slope underlayer stone.

For the 10-ft upland dike elevation alternative, the site capacity for the five alignments ranges
between 23 and 52 mcy. For the 20-ft upland dike elevation alternative, the site capacity for the
five alignments ranges between 35 and 79 mcy. The site operational life is estimated between 13
and 15 years for the five alignments with respect to the 10-ft dike elevation. The site operational
life is estimated between 20 and 23 years for the five alignments with respect to the 20-ft dike
elevation.

Estimated material pay quantities and site planning estimates and a summary of the site design
characteristics are presented in Section 4 of Appendix D.

6.4 Site Construction

For the purpose of this report, it was assumed that the hydraulic stockpile and truck haul method
of dike fill construction used for the PIERP would be used for the James Island project. It was
assumed that a small hydraulic dredge would complete excavation and backfill of the unsuitable
foundation material. It was also assumed that rock would be transported by barge to the site and
then be handled by a crane at or near the dike section.

The total completion time was based on the time required for the longest construction element
(rock placement for the 10-ft dike elevation and hydraulic fill for the 20-ft dike elevation) plus an
additional six months to allow for mobilization, demobilization and overlap of the construction
elements. Estimated total completion time was based on thirty working days per month at 12-
hour days. It was also assumed that 15,000 cy of dike material would be dredged and stockpiled
per day and 5,000 cy of dike material would be placed per day. Rock placement includes toe
dike, slope stone and road stone. It was assumed that fifty linear ft of stone are placed per day.

Estimated construction completion times are presented in Table 5-1 of Appendix D.

This report assumes that, once the maintenance dredged material placed at the site approaches
the elevation of the Bay water level, crust management would be implemented in order to
maximize the operational life of the site. Also, dried crust resulting from such operations could
be a valuable source for building berms and for future dike raising.

6.5 Total Site Costs

The total project costs, presented in constant 2002 dollars, for the operational life of the facility
were generated as the sum of the initial construction costs, habitat development costs, site
development costs, and the dredging, transport and placement costs. The total project costs are
the summation of all the above referenced costs. These costs, along with the cost per cubic yard
of capacity for the site, are presented to compare the five island alignments. The total costs of an
alignment with a 10-ft MLLW dike elevation ranges from $406 to $759 million. The total costs
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of an alignment with a 20-ft MLLW dike elevation ranges from $591 million to $1.106 billion
(See Table 6-1 of this report for cost ranges for different dike elevations). The costs related to
the 10-ft upland dike elevation alternative and the costs related to the 20-ft upland dike elevation
alternative are presented in Tables 6-1 and 6-2 of Appendix D.

6.6  Comparison of Option Costs

The baseline perimeter length, total surface area, and total site capacity were important factors in
estimating the costs to construct and operate this site. Unit costs were determined by dividing
the total cost by the site capacity. The site design and associated island project costs and unit
cost for each of the five alignments with respect to the 10- and 20-ft MLLW dike elevations are
presented in Table 7-1 of Appendix D. Annual dredging volumes from Baltimore Harbor Quter
Channels and the C&D Approach Channel, requiring placement at this Island site is assumed to
be on average 3.5 mcy. The dredging volumes include material from the following channels: (i)
C&D Canal Approach, (i) Tolchester Channel, (iii) Swan Point Channel, (iv) Brewerton
Channel Extension, (v) Craighill Upper Range Channel (including Craighill Angle, Craighill
Upper Range, and Cutoff Angle Channels). It should be noted that Alignments 1 and 3, for both
the 10-ft dike and 20-ft dike, have net annual placements less than the 3.5 mcy average
maintenance requirement for the approach channels to the Baltimore Harbor. In the case of
Alignment 1, the net annual placement is 1.7 mcy. For Alignment 3, the net annual placement is
2.8 mcy. All other alignments have a net annual placement that meet the requirements of this
project.

. 6.6.1 10-ft MLLW Dike Elevation

At the 10-ft MLLW dike elevation, Alignment 1 has the smallest total surface area (979 acres)
and results in the lowest total cost ($406 million). Inversely, Alignment 2 has the second largest
surface areas (2,127 acres) and has a total cost of $759 million. Alignments 2, 4 and 5 have
similar surface areas that result in similar total costs ($709-759 million). The total project cost
versus the total surface area for each alignment with respect to the 10-ft MLLW dike elevation
design alternative is presented in Figure 7-1 of Appendix D.

Alignments 2, 4 and 5 have the smallest unit cost at $14/cy and $15/cy in comparison to
Alignment 1, which has the largest unit cost at $18/cy. The unit cost per cubic yard of capacity
versus the total surface area for each alignment with respect to the 10-ft MLLW dike elevation
design alternative is presented in Figure 7-2 of Appendix D.

6.6.2 20-ft MLLW Dike Elevation

As with the 10-ft MLLW dike elevation, Alignment 1 has the smallest total surface area (979

acres) and results in the:lowest total cost ($591 million). Inversely, Alignment 4 has the greatest

surface area (2,202 acres) and has a total cost of ($1.106 billion). Alignments 2, 4 and 5 have

similar surface area that results in similar total costs. The total project cost versus the total

surface area for each alignment with respect to the 20-ft MLLW dike elevation design alternative
. 1s presented in Figure 7-3 of Appendix D.
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Alignments 2, 4 and 5 have the smallest unit cost at $14/cy in comparison to Alignment 1 that
has the largest unit cost at $17/cy due to size and depth of the alignment. The unit cost per cubic
yard of capacity versus the total surface area for each alignment with respect to the 20-ft MLLW
dike elevation design alternative is presented in Figure 7-4 of Appendix D.

TABLE 6-1. SUMMARY OF SITE COSTS FOR FIVE PROPOSED ALIGNMENTS FOR

JAMES ISLAND
. Total site . Project costs ($ millions) Cost per cy
Alignment capaci Total site Total capaci
Number apacity life (yr) James Channel roiect p y ty
(mcy) Island projects proj (8/cy)
costs
10 Ft. MLLW Dike Elevation
1 23 13 308 99 406 18
2 52 15 531 227 759 15
3 37 13 430 164 594 16
4 51 15 526 225 751 15
5 49 14 494 214 709 14
20 Ft. MLLW Dike Elevation
1 35 20 439 152 591 17
2 78 22 759 342 1,101 14
3 57 20 611 250 861 15
4 79 23 762 344 1,106 14
5 75 21 724 326 1,050 14
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7.0 ENVIRONMENTAL CONDITIONS

The existing conditions of natural resources on and adjacent to James Island have been evaluated
in two separate investigations. MES conducted a conceptual/reconnaissance level environmental
study relating to the construction of the habitat restoration at James Island. This reconnaissance
level study included reviews of readily available literature, on-line data, and a site visit on June
26, 2001 to document and assess potential impacts of the habitat restoration project to the
existing natural resources surrounding and including James Island. The full MES reconnaissance
report, tables, and figures for the two seasons of sampling are included in Appendix E. Site-
specific seasonal data for some resources of regional concern were collected by EA. The full
environmental conditions report, tables, and figures are included in Appendix F. For the
purposes of this summary, the first two seasons of data on the existing conditions of the island
and surrounding waters are being used to augment the information collected by MES. Seasonal
surveys of terrestrial resources were conducted to document wildlife and avian utilization and
major vegetative communities. Aquatic investigations included sediment and in situ water
quality, benthic collections and analysis, fisheries studies, plankton collections, and SAV
mapping. This section summarizes the results of the MES investigations and the EA field
collection efforts for Fall (October and November) 2001 and Summer (June) 2002. Sampling
was conducted within and adjacent to the proposed footprints of the proposed project and on and
adjacent to the three island remnants (northern, middle, and southern remnants). Details
concerning the components of the investigation and the sampling season and year are presented
in Table 7-1 below.

TABLE 7-1. COMPONENTS, SEASON, AND YEAR OF FIELD SAMPLING
CONDUCTED AT JAMES ISLAND

Season and Year of Study
Fall 2001 Summer 2002

\I

Type of Study

Wildlife and Avian Observations
Sediment Quality

In Situ Water Quality

Benthic Collections

2L |2 <L (<

Timed Bird Observations

Fisheries Studies (trawl & seine collections)
Plankton Collections
Submerged Aquatic Vegetation (SAV) Mapping

< |2 (L (L |2 j2

7.1 Existing Conditions and Habitat Description

James Island has a humid, continental climate. The island is currently comprised of three narrow
remnants that are located slightly east of true north in the mouth of the Little Choptank River.
The Little Choptank River is a tidal creek, fed by relatively little freshwater inflow. James Island
is located in the central portion of the Chesapeake Bay where the salinity level can be classified
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as mesohaline. The salinity in the general area surrounding James Island is 10.8 to 16.8 parts per
thousand (ppt), based on two seasons of sampling (See Table 3-7 in Appendix F). An analysis of
the bathymetry shows that water depths within the proposed project area vary between —2 and —
12 ft MLLW. The average tidal amplitude is 1.3 ft. Substrates throughout the project area are
predominantly fine sands with some mud/clay. On the western side of the island remnants, the
bottom is fairly flat and homogenous, while the eastern side has areas of variable depth due to
clay shelves. Submerged habitat features include downed trees in the waters immediately
adjacent to the shorelines. SAV was observed as three individual areas along the eastern
shoreline of the northern, middle, and southern remnant islands; no SAV was present within the
proposed concept areas. The existing beds were predominantly composed of widgeon grass of
low to moderate density.

In general, the three island remnant shorelines consist primarily of fringe marshes and forested
areas ending in steep, eroding banks. The northern and western shorelines of each remnant show
the most severe erosion. There are also many downed trees in the adjacent waters due to erosion
of the upland areas. The northernmost remnant is the largest of the three and is subjected to the
harshest natural physical forces. The shoreline of the northern portion of this remnant has the
steepest eroding banks, with heights between 5 to 10 fi, and numerous fallen trees lie along the
shoreline and in the adjacent waters. The northern and middle remnants are joined by a sandy
beach spit that terminates into high-low marsh complexes on each end. Mixed forest stands of
loblolly pine dominate the interior of all three remnants. Small areas of high marsh can be found
on all three remnants and the southemn remnant has a fairly extensive marsh complex in the
center. The middle remnant appears primarily wooded and is the smallest of the three remnants.
The western side of the middle remnant has eroded banks with elevations of 5 to 10 ft lined with
fallen and submerged snags similar to the northern remnant. The southern remnant is dominated
by wooded areas mixed with fringe marsh habitat and is separated from the middle remnant by a
tidal gut. There is also evidence that a recent fire scorched and killed trees and impacted some of
the marsh areas on the northemn and southern remnants.

7.1.1 Water Quality

The water quality conditions in the vicinity of James Island are typical of mesohaline reaches of
the Bay. Long-term monitoring of ir situ water quality and nutrients near the mouth of the Little
Choptank River indicate typical seasonal temperatures and dissolved oxygen concentrations
consistent with shallow, well-mixed areas of the Bay. Salinity varied within and between the
years represented, but could be attributed to fluctuations in precipitation and in freshwater
flowing out of the Little Choptank. The data for chlorophyll-a and monitored nutrients did not
exhibit marked seasonal patterns and there was no evidence of eutrophication (MES 2002).

James Island in situ water quality measurements were obtained in the field during the Fall 2001
and Summer 2002 surveys at five of the ten benthic sampling stations (stations JAM-002, JAM-
005, JAM-007, JAM-009, and JAM-010). Depths in the areas sampled (other than at the seine
stations) ranged from 4 to 13 ft (Figure 2-1). Salinities over both seasons ranged from 10.8 to
16.8 ppt. Thus is typical (although 10.8 ppt is somewhat low) for this reach of the Chesapeake
Bay. Turbidity was low at all locations but somewhat elevated along the shoreline (seine
stations), which is expected. Temperatures were consistent with the expected norms for fall
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(13.6 to 18.6 °C) and summer (24.1 to 26.9 °C) and pH was typical of waters of this salinity
regime. Dissolved oxygen (DO) readings were slightly out of range for the expected norms of
shallow, well-mixed waters of the Bay at these salinities and temperatures. Fall readings
between 10.2 and 12.9 mg/L are a bit high. The readings over 13 mg/L are anomalous and
reflect a membrane tear over the DO probe. The oxygen readings taken at the seine stations
range 5.9 to 8.5 mg/ L and most otter trawl stations (ranges from 4.7 to 8.1 mg/L) are within the
range expected at these temperatures, salinities and depths. There was one low (and probably
anomalous) reading taken at one bottom trawl station (JF-003). All oxygen readings taken in
June 2002 are lower than expected and reflect a meter malfunction due to a membrane tear over
the DO probe during benthic and plankton sampling.

7.1.2 Sediment Quality

The Chesapeake Bay is located in the Atlantic Coastal Plain Physiographic Province and is
underlain by sequences of clay, silt, sand, and gravel. Sediments in the vicinity of James Island
would be expected to be a mix of sand, silt, and clay. Due to the erosion of the island, the soils
of James Island are likely to be found in varying degrees as a veneer over historical bottom
sediments in the waters around the island, where they haven’t been swept away by natural forces.
A complete description of the soils is included in Section 3 of Appendix E. The silt and high clay
concentration features of the Honga, Elkton, Keyport, and Sunken soils of James Island are
expected to be found in the adjacent shallows.

Fall 2001 sediment quality sampling at James Island consisted of physical and chemical
characterization of the bulk sediment quality measurements from the same five benthic stations
as in situ water quality (See Section 2 of Appendix F for details of sediment quality and chemical
and physical analyses) (Figure 7-1).

Results of the physical analyses indicated that the sediment around James Island was
predominately comprised of sand at all locations except JAM-010, which was predominately
comprised of silt-clay. Of the five James Island sediment samples, location JAM-007 had the
highest proportion of sand, although both stations JAM-002 and JAM-005 also had high
proportions of sand. Details of the physical analyses are included in Section 3 of Appendix F.

Of the 155 chemical constituents tested in the sediment, 57 were detected in James Island
sediments. The majority of these detected constituents were found in low concentrations, and
were representative of background concentrations. SVOCs, VOCs, and organophosphorus
pesticides were not detected in any of the sediment samples.

Concentrations of detected analytes in sediment samples were compared to Sediment Quality
Guidelines (SQGs) for marine sediments (Buchman 1999) to assess the sediment quality of the
existing materials within and adjacent to the proposed project area. SQGs are used to identify
potential adverse biological effects associated with contaminated sediments. Probable Effects
Levels (PELs) and Threshold Effects Levels (TELSs) are biological effects-based SQGs that have
been applied to contaminated sediments in Florida and other areas of the southeastern United
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Figure 7-1. Benthic Stations in the Vicinity of James Island, June 2002
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States (Buchman 1999; MacDonald et al. 1996). TELs represent contaminant concentrations
below which adverse biological effects rarely occur. PELs represent contaminant concentrations
above which adverse biological effects frequently occur. One PAH, acenaphthylene, exceeded
the TEL value at sampling location JAM-002 by a factor of approximately 2.6 but did not exceed
PEL values. None of the other detected chemical constituents exceeded TEL values.

7.1.3 Fisheries and Aquatic Life

Many finfish and shellfish species support valuable commercial and recreational fisheries in the
Chesapeake Bay. The Bay also supports a diverse fish community beyond those recognized as
commercial or recreational resources. A list of species expected to occur in mesohaline reaches
of the Bay is included in Table 6-3 of Appendix E. Site-specific fisheries and aquatic sampling
took place in the vicinity of James Island in Summer 2002. Two sampling techniques, bottom
trawl and beach seining, were employed to collect adult and juvenile fish species. See Figure 7-2
for trawling station locations and Figure 7-3 for seining station locations. Four areas of the shore
zone around James Island were sampled using a beach seine. In addition, six areas inside and
outside of the proposed alignments were sampled using a bottom trawl.

A total of twenty species, representing fifteen families, were collected during the Summer 2002
sampling. A summary of the numbers and sizes of all organisms collected is summarized by
gear types in Table C-5 of Appendix F. All of the fish collected in Summer 2002 were typical of
species that occur in mesohaline reaches of the Chesapeake Bay. Based upon the lengths of the
fish collected, the seine yielded predominantly juveniles of most species. This is typical of the
gear used and indicates that the shore areas of James Island are providing nursery habitat for
many species. There did not appear to be a significant difference in collections that were made
inside and outside the SAV beds with this gear. Although the otter trawls yielded fewer
individuals, most were larger (adult or subadults) of species that are associated with the bottom.
The lack of diversity in the trawl collections is probably a result of the lack of diversity of
bottom types in the area that were trawled. It is very likely that these areas are used for foraging
but there are no other habitat features that would cause fish to linger.

Essential Fish Habitat (EFH)

James Island is located in an area that may provide EFH to nine species that are managed under
the Magnuson Stevens Fisheries Conservation Act: summer flounder (Paralicthys dentatus),
windowpane flounder (Scopthalmus aquosus), bluefish (Pomatomus saltatrix), cobia
(Rachycentron canadum), red drum (Sciaenops ocellatus), king mackerel (Scomberomorus
cavalla), Spanish mackerel (Scomberomorus maculatus), Atlantic butterfish (Perprilus
triacanthus), and black sea bass (Centropristus striata). Consultations with the National Marine
Fisheries Service (NMFS) have indicated that three species, bluefish, summer flounder, and red
drum, would be the species of particular concern at James Island (Nichols 2002).

During the Summer 2002 fisheries and aquatic sampling, two of the potential fish species
(summer flounder and red drum) were collected. The waters around the island remnants are
supporting a variety of forage species that are known to be important food sources for the species
of concern. Because SAV occurs adjacent to many of the remnants, James Island may also be
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providing Habitat of Particular Concemn (HAPC) for summer flounder and red drum.
Consultation with NMFS on this issue is ongoing.

Benthos

The Chesapeake Bay Benthic Index of Biotic Integrity (B-IBI) was used to evaluate the benthic
community (Weisberg et al. 1997). The metrics were designed to characterize the response of
the benthic community to stresses. The B-IBI is an extension of an effort used to establish
benthic restoration goals for the Chesapeake Bay and involves scoring each metric as 5, 3, or 1,
depending on whether its value at a site approximates, deviates slightly, or deviates greatly from
conditions at reference sites. The Chesapeake Bay Restoration Goal Index (RGI) value of 3
represents the minimum restoration goal, for a well-balanced benthic community. The RGI
values of less than 3 are indicative of a stressed community and values of three or more indicate
habitats that meet or exceed the restoration goals. The B-IBI methodology is detailed in Section
2 of Appendix F.

The MDNR benthic monitoring program sampled two randomly selected sites in the vicinity of
James Island in 1999 and 2000, respectively. The 1999 site is located in the shallows off of the
northeast site of the northern remnant, and the 2000 site is located in approximately 15 ft of
water 1% mile northeast of James Island. The 1999 sample (obtained from the shallows to the
northeast) received a score of 2.33 on the B-IBI, ranking the sample site as degraded because
values of 3 have not met the RGI and indicate a stressed community. The year 2000 sample also
received a score ranking the site as degraded (between 2.1 and 2.6), but the exact B-IBI score
was not available for that year. Low scores on these recent B-IBI tests indicate a limited benthic
community in the sediments around the island.

Site-specific benthic sampling was conducted at 10 locations surrounding James Island in Fall
2001 and Summer 2002 (Figure 7-1). A B-IBI score was calculated for each site (See Table 7-
2). Four additional metrics were selected to further characterize the benthic community. These
include total number of taxa, evenness, species richness, and diversity.

Overall, the B-IBI metric calculations were low at stations collected near the island. A summary
of the B-IBI scores for the Fall 2001 and Summer 2002 benthic collection at James Island is
presented in Table 7-2. The Fall 2001 sampling total B-IBI scores were low for all stations
sampled except for JAM-010, which had a total B-IBI score of 3.0. This was the only station
sampled in Fall 2001 to meet the Chesapeake Bay RGI value of 3 as the minimum restoration
goal. The Summer 2002 sampling total B-IBI scores were low for all ten stations and none of
the stations sampled in Summer 2002 met the Chesapeake Bay RGI. The mean Fall 2001 total
B-IBI score for the combined sites was 1.8 and the Summer 2002 mean total B-IBI score for the
combined sites was 1.6, both corresponding to low scores which generally confirms the earlier
State findings. Species abundance was high in both the Fall 2001 and Summer 2002 collection.
Bivalvia were the most dominant group found at all benthic stations, with the dominant bivalve
being the gem clam. The Shannon-Weiner Diversity results from the Fall 2001 and Summer
2002 sampling corresponded to low diversity. The abundance of carivore/omnivore taxa was
low at all stations except for JAM-010 for the Fall 2001 sampling and low at all stations for the
Summer 2002
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TABLE 7-2. SUMMARY OF B-IBI SCORES BY STATION NUMBER AT JAMES ISLAND FOR FALL 2001 AND

SUMMER 2002 BENTHIC SAMPLING

Benthic Station Number

Type of Metric JAM-001 JAM-002 | JAM-003 JAM-004° | JAM-005 | JAM-006 JAM-007 | JAM-008 | JAM-009 | JAM-010°
B-IBI Scores for Fall 2001 .
Abundance (#/m*)® I 1 1 1 1 1 1 1 1 3
Shannon-Weiner
Diversity(a)(b) | 1 1 1 1 1 1 1 1 1
Stress-Sensitive Taxa
Abundance (%) : : : B l R I I I -
Stress —Indicative .
Taxa Abundance (%) > > > B > > > > > B
Carnivore/Omnivore
Abundance (%) 1 1 | 1 1 1 1 1 1 5
B-1BI? 1.8 1.8 1.8 1 1.8 1.8 1.8 1.8 1.8 3
B-IBI Scores for Summer 2002
Abundance (#/m*)® 1 1 1 1 1 1 1 1 1 1
Shannon-Weiner
Diversity(a)(b) 1 1 1 1 1 1 | | 1 1
Stress-Sensitive Taxa
Abundance (%) : : : B : : 1 1 I -
Stress —Indicative
Taxa Abundance (%) > > > B > > > > > -
Carnivore/Omnivore -
1
Abundance (%) I 1 I I 1 1 1 1 1
B-IBIY 1.8 1.8 1.8 1 1.8 1.8 1.8 1.8 1.8 1

(a) Includes all species collected.

(b) Log used was log base e
(c) JAM-004 and JAM-010 are classified as high mesohaline mud; therefore, stress-sensitive taxa abundance and stress-indicative taxa abundance were not

included in the calculation of the B-1BI.
(d) Mean of metric scores
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sampling. See Section 3 of Appendix F for details concerning the benthic community metrics
results.

Plankton

Plankton sampling was conducted during Summer 2002 at six locations, utilizing the same basic
stations as the fisheries bottom trawl locations (Figure 7-2). Results of plankton sampling are
included in Section 3 of Appendix F. Eggs of four fish species were found in the plankton in the
vicinity of James Island and include the bay anchovy, naked goby (Gobiosoma bosci), weakfish
(Cynoscion regalis), and hogchoker (Trinectes maculatus). Fish egg collections were dominated
numerically by bay anchovy eggs. Bay anchovy egg density was somewhat higher than
expected, and this was likely due to cold, spring water conditions that could have prompted the
adults to delay their first spawn until early June. Seven species of larval fish were identified in
the plankton and included Atlantic silverside (Menidia menidia), bay anchovy, blenny species
(Blenniidae spp.), naked goby, northern pipefish (Sygnathus fuscus), seahorse (Hippocampus
erectus), and skilletfish (Gobiesox strumosus). No larval form of any species dominated the
plankton over all stations and depths. The fish eggs and larvae that were collected in the
plankton in Summer 2002 were typical of this reach of the Bay in summer. The relatively high
densities of some species indicate that the waters surrounding the island remnants are providing
relatively good fish habitat, which is consistent with the results of the seine investigation.

The macroinvertebrates found in the plankton near the remnants included crab zoea, shrimp
larvae, Amphipoda, Isopoda, Polychaeta, Syngnathidae, and Nematoda. Crab zoea numerically
dominated collections at most stations at both the surface and bottom, although shrimp larvae
and amphipods were very abundant in some places as well. Zooplankton distributions showed a
clear trend of higher overall densities at the bottom at most sampling stations. This is consistent
with zooplankton diel trends. The plankton found are typical of those found in the shallows
throughout mesohaline portions of the Bay and are helping to support the fisheries community
near the island and in adjacent areas of the Bay.

7.1.4 Submerged Aquatic Vegetation (SAV) and Shallow Water Habitat

SAV data for James Island was downloaded from the Virginia Institute of Marine Science
(VIMS) website. The data included VIMS SAV mapping for the entire Bay interpreted from
annual overflights. The period of record for this data was from 1971 to 2000 and resulted in 22
years of data; not all years were flown during the period of record (See Section 6 of Appendix
E). Data for 2001 and 2002 were not available at the time that this report was prepared. The
available data were superimposed on maps of the area and compared to the proposed alignments
for the James Island restoration project. Mapping of the existing VIMS SAV overflight data in
the vicinity of James Island revealed that SAV was apparent adjacent to the island remnants in
six years.” The six years included 1989, 1990, 1991, 1992, 1993, and 1999. The data from these
years have been downloaded, printed, and are presented in Figures E-1 through E-6 of Appendix
F. Table 7-3 summarizes the areas of SAV of the beds immediately adjacent to James Island
from 1971 to 2000. In addition to the acreages, the outside perimeter of the beds has been
calculated in an attempt to estimate the summer flounder foraging habitat area. SAV covered an
area of one to 18 acres in the years it was present, with perimeter (fringe habitat) lengths of 776.5

Final James Island Reconnaissance Report April 2003
36



to 4,803.8 ft. The acreages reflected in Table 7-3 are for total SAV distributions in the area,
however, no SAV has occurred within any of the proposed dike alignments since 1971.

Ground-truthing of the overflight data was conducted by the Environmental Protection Agency
(EPA), which found two SAV beds adjacent to the eastern side of James Island that are reported
on the 1999 VIMS map. The beds were of low to moderate density and dominated by widgeon
grass (Ruppia maritima).

SAV beds were observed on the eastern side of the island during the MES June 2001 site
investigation; these beds were identified as eelgrass (Zostera marina) and appeared to be low in
density, and were present along the entire eastern shorelines of the sandy neck and most of the
northern remnant. EA observations from the Fall 2001 indicated that no SAV was present within
the proposed concept areas, but most of the eastern shorelines of the remnants were supporting
SAV beds of varying densities. The existing areas of SAV were mapped in more detail during
the Summer 2002 field surveys. The areas of SAV mapped are illustrated in Figure 7-4.
Widgeon grass was the dominant SAV species identified in the beds and three individual areas of
widgeon grass were located along the eastern shoreline of the island remnants. The SAV beds
ranged from 100 to 150 yards from the eastern shoreline of the northern, middle, and southern
remnants. In addition, small pockets of sea lettuce (Ulva lactuca), which is considered a
macroalgae and not a true SAV, were located in one of the beds of widgeon grass.
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. TABLE 7-3. EXTENT OF HISTORICAL SUBMERGED AQUATIC VEGETATION
(SAV) IN THE VICINITY OF JAMES ISLAND AS DETERMINED BY VIRGINIA
INSTITUTE OF MARINE SCIENCES (VIMS)

Year of SAV Acres of SAV* Perimeter (ft) of SAV*
Survey
1971 0.0 0.0
1972 Area not flown during this year
1973 Area not flown during this year
1974 0.0 | 0.0
1975 Area not flown during this year
1976 Area not flown during this year
1977 ~ Area not flown during this year
1978 0.0 0.0
1979 0.0 0.0
1980 0.0 0.0
1981 0.0 0.0
1982 Area not flown during this year
1983 Area not flown during this year
1984 0.0 0.0
1985 0.0 0.0
. 1986 0.0 0.0
1987 0.0 0.0
1988 Area not flown during this year
1989 1.0 776.5
1990 12.1 4198.0
1991 5.6 3414.4
1992 10.0 3633.6
1993 12.1 2834.9
1994 0.0 0.0
1995 0.0 0.0
1996 0.0 0.0
1997 0.0 0.0
1998 0.0 0.0
1999 18.1 4803.8
2000 0.0 0.0
2001 Data not available
2002 Data not available

*0.0 = no viable SAV observed in vicinity of James Island
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7.1.5 Terrestrial Vegetation and Wetlands

Vegetative communities and habitat types observed at James Island in Fall 2001 and Summer

2002 were categorized by field reconnaissance activities and the documentation of data during

field activities to the three island remnants (See Appendix F). Additionally, aerial photographs,

- maps, and field notes from previous investigations were used to determine the community types
present at the island. :

The northern, middle, and southern remnants were occupied by high and low marsh areas,
upland forest areas, open water habitats, sandy beaches, and pockets of SAV (Figure 7-5). All of
the remnants are eroding (particularly along the northern and western shorelines) which is
resulting in bare ground, fallen trees, and compromised marshes. This is exacerbated in some
areas due to a fire that has killed vegetation in the northern and southern remnants. The low
marsh areas are dominated by saltmarsh cordgrass (Spartina alterniflora) and the high marsh
areas are dominated by saltmeadow cordgrass (Spartina patens) interspersed with saltgrass
(Distichlis spicata) and the dominant shrub, marsh elder (Iva frutescens). The low marsh areas
were often associated around the island remnants in a fringe fashion. Upland forest areas were
evident in the central portions of all three island remnants and are dominated by almost
monotypic stands of Loblolly pine, although deciduous plant species including sycamore
(Platanus occidentalis) and willow oak (Quercus phellos) also inhabit the upland areas. The
majority of the wooded portions of the island remnants appear to be relatively mature and
evidence of past fires on the island was observed. Specific descriptions of the vegetation
observed on each remnant can be found in Section 3 of Appendix F.

7.1.6 Avian and Other Wildlife Observations

Avian and wildlife observations were made during MES visits to the island in June 2001
(Section 3 of Appendix E) and during the EA visits in Fall 2001 and Summer 2002 (Section 6 of
Appendix F). Avian station locations where observations were recorded in Summer 2002 are
included in Figure 7-4. Wildlife and wildlife signs (e.g., tracks, scat, bones, etc.) encountered
were noted and are included in Section 3 of Appendix F. Evidence of utilization by horseshoe
crabs (Limulus polyphemus) fiddler crabs (Uca pugnax), blue crabs (Callinectes sapidus),
cownosed rays (Rhinoptera bonasus), Atlantic croakers (Micropogonias undulatus), diamond-
backed terrapins (Malaclemys terrapin), northern water snakes (Nerodia sipedon), and garter
snakes (Thamnophis sirtalis) were found by EA scientists. Sika deer (Cervus nippon) were
introduced to James Island in the 1930°s and tracks were noted during all site visits. Other
mammals, including the raccoon (Procyon lotor), were identified by their tracks as seen in the
sand and clay areas. Shells of the Atlantic ribbed mussel (Geukenisa demissa), American oyster
(Crassostrea virginica), razor clams (Tagelus plebius), and soft-shell clams (Mya arenaria) were
also found along the beach (spit) in Fall 2001.

Avian Observations

Timed bird survey observations were made during Summer 2002 at five stations around the
perimeter of the three remnants (See Table 3-15 of Appendix F). At each station all avian species
heard and/or observed with binoculars during the 15-minute period and within 180-degrees were
recorded on data sheets. In addition to the timed avian observations, incidental bird species
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observed were noted during the James Island habitat characterization surveys in both Fall 2001
and Summer 2002.

A total of 42 species of birds were identified during visits to the island in Fall 2001 and Summer
2002 (See Table 3-14 of Appendix F. All species were typical of this area of the Bay although
both the Fall 2001 and Summer 2002 observations seemed to be made after the intensive spring
and fall migrations through the area.

7.1.7 Rare, Threatened, and Endangered Species

The bald eagle (Haliaeetus leucocephalus) is a Federal and Maryland State-listed threatened
species. The bald eagle was observed in the vicinity of the remnants in Fall 2001 and also during
the site visits in Summer 2002. Observations included an active bald eagle nest on the middle
remnant containing an immature bird near fledging stage. In addition to the immature bird still
in the nest, several adults and immature bald eagles were seen in the Summer 2002 survey
usually perched in loblolly pines, on dead snags, or flying along the edges of all three remnants.
One carcass of an adult bald eagle was found on the southern remnant during the Summer 2002
site visit; it was unclear when or how the bald eagle died.

Additionally, several other avian species identified at James Island during the Fall 2002 surveys
have conservation status determinations. These determinations were made either by the U.S.
Fish and Wildlife Service's Office of Endangered Species in accordance with the Endangered
Species Act (bald eagle), or by the Maryland Department of Natural Resources in accordance
with the Non-game and Endangered Species Conservation Act (royal tem). The bald eagle, a
federal and state-listed threatened species is a documented breeding species in the Chesapeake
Bay region, including Dorchester County. An active nest was documented on James Island in
June 2002 during a previous site visit. Several other species observed on James Island during the
Fall 2001 and Summer 2002 survey are also listed as rare, threatened, and endangered (RTE)
animals of Maryland prepared by the Maryland Wildlife and Heritage Division (Heritage) of the
Department of Natural Resources. Brown pelican, double-crested cormorant, and northern
harrier are all Heritage-listed species, however, the Maryland list of RTE species is based on the
rarity of the species based on their breeding status (DNR 2002). The brown pelican, double-
crested cormorant, and northern harrier are all known breeding bird species in Dorchester County
(11lif et. al. 1996).

Recently, the U.S. Fish and Wildlife Service (USFWS) and the NMFS have cited the shortnose
sturgeon (Acipenser brevirostrum), a Federally-listed endangered species, as a concern within
the Bay. USFWS also has expressed concerns about the wild Atlantic sturgeon (Acipenser
oxyrhynchus), which has been recorded in the Bay as a species of concern but is not listed as
federally endangered. In 1996, USFWS initiated a Reward Program for incidental catches of
sturgeon in commercial gear. Data for 1996 through March 2002 provided by MDNR reports no
shortnose sturgeon catches within 3.5 miles of James Island. The same MDNR data reports five
catches of Atlantic Sturgeon in the vicinity of the island: two catches approximately 0.7 and 2.0
miles east of the island, respectively; one catch approximately 2.5 miles northwest of the island;
and two approximately 2.5 and 3.5 miles west of the island. No reported Atlantic sturgeon
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catches were within any of the proposed alignments. Consultations with MDNR, USFWS, and
NMES are ongoing.

7.1.8 Commercial Fishery

The Chesapeake Bay and Little Choptank River support commercial fishing for oysters, soft-
shell clams, blue crabs, and finfish. The NOAA and the MDNR have separated the Chesapeake
Bay into zones and maintain catch statistics for commercial fisheries in each zone. The statistics
for the James Island area are included in Tables 6.4 and 6.5 of Appendix E. Specific information
for the most commercially important species in the vicinity of James Island is detailed below.

Oysters
Three NOBs are located in the vicinity of James Island (Figure 7-6). The Hills Point North and

Hills Point South bars (NOB 14-5) are located to the north. The Hooper Cove/ Slaughter Creek
bar (NOB 15-2) is located to the east, in the Little Choptank River. The Granger/Cators Cove
bar (NOB 14-6/15-1) is located at the mouth of Oyster Cove approximately 1000 ft (300 m)
southeast of the island. Harvest data for the NOBs in the vicinity of the island are included in the
Little Choptank River dockside data. Revenue from the commercial oyster harvest in the Little
Choptank River topped one-half million dollars in 1997 through 2000, and it is likely that NOB
14-5, NOB 15-6, and NOB 14-6/15-1 make significant contributions to this industry.

Soft Shell Clams
The soft-shell clam represents a significant fishery in the mesohaline portion of the Chesapeake

Bay. James Island is located in the mesohaline portion of the Bay; there is a soft-shell clam -
fishery in waters west of James Island (Zone 27), which produced 6,907 pounds in 2000 (see
Table 6.4 of Appendix E). Soft-shell clams have no reported commercial landings from the
Little Choptank River (see Table 6.5 of Appendix E), and therefore are not likely to be a
significant fishery in that region. During the Fall 2001 sampling, no soft shell clams were
collected at the ten stations, but were collected at two stations (JAM-004 and JAM-010) during
the Summer 2002 sampling.

Blue Crabs

The dominant commercial fishery in the Chesapeake Bay is the blue crab industry. James Island
is surrounded by shallow water with scattered SAV beds on the eastern shorelines of the three
i1sland remnants, a favored summertime blue crab habitat. James Island is located within an area
known to support high-densities of male blue crabs in the summertime and is located just north
of the high female blue crab summertime range (Funderburk, et al. 1991). However, all shallow
areas (areas less than approximately seven ft in depth) within the Bay from the mouth of the
Back River in Maryland to the mouth of the Bay in Virginia are included in this range.

The surrounding waters of the island support both hard and soft crabbing industries. In the 2000
season, the Little Choptank River (Zone 53) produced over 400,000 pounds of commercial hard
crabs. The zone located northwest of James Island in the mainstem of the Bay (Zone 27)
produced over four million pounds of commercial hard crabs in the 2000 season (see Tables 6.4
and 6.5 of Appendix E). Hard crab catches prior to 2000, for 1995 to 1999, produced
approximately one million pounds per year. The Chesapeake Bay catches in Zone 27 ranged
between approximately 5 and 10 mullion dollars for the years 1995 through 1999. These
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statistics indicate the presence of a viable blue crab fishery in the waters surrounding the island.
During all site visits to the island, commercial crab pot fields were observed and located at the
northern tip of the northern remnant and the southern tip and southwestern portion of the
southern remnant.

Finfish

The catch tonnage and revenue for the finfish industry vary widely between 1995 and 2000.
Data indicate that striped bass, menhaden, eel, and croaker are the most productive fisheries in
the Little Choptank River (Zone 27). Gray sea trout, summer flounder and bluefish also help
support commercial fisheries; the spot and channel catfish fisheries appear to be declining in
productivity in the Little Choptank. The most significant finfish fisheries in Chesapeake Bay
waters west and north of James Island (Zone 53) consist of croaker, menhaden, spot, and striped
bass.

The Little Choptank River is reported to be part of the potential distribution range of white
perch, which is also fished commercially (Funderburk, et al. 1991). Since James Island is
located in the mouth of the Little Choptank River it is likely that the island remnants are
occasionally within the range of the white perch habitat due to seasonal and yearly variation in
habitat charactenistics. However, no catch statistics for the white perch industry were available.
Due to the shallows, evidence indicates that commercial fishing is limited in the waters

Final James Island Reconnaissance Report : April 2003
44



. Mortharn Remnant

Middle Remnant

Southem Reamnant

NOB—
14-6
0 0.25 05 0.75 1 Miles

e —

Figure 7-6. Natural Oyster Bars in the Vicinity of James Island

Final James Island Reconnaissance Report
45

April 2003




immediately surrounding James Island. No commercial fishing vessels or nets were observed in
the proposed concept areas or the surrounding waters during any of the site visits.

7.1.9 Recreational Resources

James Island is privately owned and is not open to the public as a park. The owners and their
guests use the island for hunting, fishing, and other recreational purposes. Two duck blinds in
good repair were observed on or near James Island during the MES June 2001 site investigation.
One duck blind was located on the eastern side of the central remnant and had permit numbers
posted on-site. The second duck blind was located in the waters just east of the sandy neck
between the northern and central remnant; this blind was not inspected for the presence of permit
numbers. Anecdotal evidence tells of further hunting and fishing uses on the island, such as the
1930’s release of sika deer on the island (Earnest 2001). Although the island is accessed for
hunting and fishing, the shallow waters and snags surrounding it may limit its popularity as a
destination for recreational boaters; recreational kayakers may also occasionally use the area. A
charter captain also reported that recreational fishing often occurs around James Island. A
popular recreational fishing destination is located well offshore to the west, where there is a
sharp drop into the deeper waters of the Chesapeake Bay (Young 1999).

7.1.10 Historical Resources

A literature search conducted by MES at the Maryland Historic Trust (MHT) revealed four
recorded archeological sites along the eastern shore of the James Island remnants. One
archeological site is located either on or submerged adjacent to the neck connecting the northern
and middle remnant, a second archeological site is located along the shoreline of what is now the
middle remnant, and the remaining two archeological sites are located along the shoreline of the
southern remnant. None of the recorded archeological sites appears to be located within the
proposed concept areas. The literature review at the MHT revealed no standing structures that
have been recorded or nominated as eligible for listing on the National Register of Historic
Places (NRHP). No standing structures have been observed during any of the site visits, but ruins
of a brick foundation and possible chimney from a home dwelling were observed during the Fall
2001 and Summer 2002 surveys, on the southern remnant.

During the Fall 2001 and Summer 2002 site surveys, the southern remnant showed evidence of
the historic use of the island and possible archeological resources. Shards of glass, brick, and
pottery were found along the beaches between the northern and southern remnants; these pieces
could potentially be archeological artifacts from the households that inhabited the island. The
northern and middle remnants showed no evidence of historic or archeological resources. A
shell midden is evident along the northeastern shore and pieces of brick and pottery were
discovered along the southeastern shore of the southern remnant.

7.1.11 Groundwater

The predominant aquifer systems in Maryland consist of the Chesapeake Group (Eastern Shore
only), the Aquia Group (including the Aquia and Piney Point-Nanjemoy subaquifers), the
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Severn-Magothy Aquifer, and the Potomac Group (including the Patapsco and Patuxent
subaquifers). Confining layers, usually of clay, separate these aquifers.

The Piney Point Aquifer, an Eocene aged sub-aquifer in the Aquia Group, is the primary
groundwater source for the City of Cambridge and southern Dorchester County, including James
Island. This is the main source for drinking water for the southern portion of Dorchester County,
including James Island. The Piney Point Aquifer occurs at depths between 300 to 400 ft in the
vicinity of the island. Due to increased pumping, water levels for this productive aquifer have
decreased throughout the entire area since the late 1970’s. In areas near the Choptank River and
surrounding tidal areas, the water can have high levels of hydrogen sulfides and may require
treatment prior to use (Dorchester County Soil Survey).

7.1.12 Aesthetics and Noise

Historic sites listed or considered eligible for listing on the National Register of Historic Places
(NRHP) are sometimes protected from aesthetic impacts to their viewsheds. Two historic
properties, a farm named Patrick’s Discovery (located on the shore of Taylors Island) and Oyster
Creek farm (a private residence also located on Taylors Island) may be within the viewshed of
the proposed project. Mulberry Grove is a residence and historic farm located on the highest
point near the shore of Taylors Island, is due south of James Island, and may have a view of the
proposed concept area. '

Current noise or sound sources in the area surrounding the island are predominantly the result of
natural sources. Additional sound sources, including noise arise from anthropogenic sound
sources and can include passing recreational boaters or commercial fishermen and crabbers
fishing the shallows. During all site visits, sound sources and noise from the Taylors Island and
Hooper Island mainlands were not audible from James Island.

7.1.13 CERCLA Liability

Preliminary evaluations of James Island and the proposed concept areas have indicated that no
hazardous, toxic or radioactive substances exist within the project area. A search of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) on-line
database (www.us.epa.gov) revealed three hazardous waste sites located in Dorchester County.
The closest of the three listed CERCLA sites to the island is located in Cambridge, which is
approximately 15 miles northeast. Due to the distance of the three identified sites from the
island, it is not likely they have impacted the island or the concept areas; therefore, evidence
indicates that no CERCLA liability is associated with the site.

7.1.14 Critical Areas

The Chesapeake Bay Critical Areas Commission regulation designates all lands within 1,000 ft
of the mean high tide line or landward edge of adjacent tidal wetlands as a “critical area” (Title
27, Code of Maryland Regulations [COMAR 1992]). The width of the island remnants range
from 100 yds to 400 yds in width. By the definition, James Island in its entirety is subject to
MCA regulations, due to distance of the island’s interior from the shoreline. The proposed
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concept areas are also considered to be within the state-defined critical areas, since the proposed
alignments are located within the tidal waters and tributaries .of the Chesapeake Bay.
Consultation with Dorchester County would be appropriate if development of the proposed site
1s undertaken.

7.1.15 Navigation

The proposed project area does not lie within or adjacent to any federal navigation projects or
channels. The mainstem Bay channel is located approximately 3 miles west of James Island.
The shallow waters around James Island and the potential project site may limit future
navigational access to that area, but the shoaling and snags currently impedes navigational
access. There is also a small passage that exists between southern James Island and Taylors
Island that 1s used for limited navigation by relatively shallow draft vessels. Use of the site for
the placement of dredged materials would support maintenance of regional navigation projects
and help prevent further shoaling around the island.

7.2 Potential Environmental Impacts
7.2.1 Potential Impacts to Water and Sediment Quality

Short-term, temporary impacts to water quality and sediment quality would be expected during
construction of the proposed alignments. Water quality effects during the placement of dredged
material would be minimized through regulatory controls of discharge water quality, similar to
the PIERP. Construction impacts would be expected to include turbidity-related impacts and
would also be minimized through regulatory controls during construction. As a result, turbidity
and pH effects would be monitored and coordinated with the appropriate regulatory agency as
effluent from dredged material placement is discharged. Any effects from discharging into
background waters are assumed to be localized and likely to consist of heightened suspended
solids concentrations, fluctuations in pH, and elevated levels of nutrients. These effects would be
short-term and regularly monitored for acceptable levels during all discharge events.

The sediment that would be placed as part of the habitat restoration area would be considered
clean. Clean sediments only from the Bay’s main stem (east of the North Point-Rock Point line
in the Patapsco River) would be included in the project; no Baltimore Harbor sediments (from
west of the North Point-Rock Point line) would be deposited into the beneficial use project.
Therefore, there would be no negative impacts from contaminated sediments to water quality
during discharge. The sediments to be inflowed as part of the habitat restoration area may also
be of a different grain size and soil series than the native sediments. However, since the
sediments will not be contaminated and the project will result in renewed habitat and protection
from erosion for James Island, it is unlikely that different types of clean sediments would
adversely affect overall water or sediment quality.

The proposed habitat restoration project should improve overall water quality in the vicinity of
the island by protecting the shoreline from further erosion and thereby reducing suspended solids
in the water column. Additionally the project would reduce physical energy from the southwest,
west, and northwest, which would be anticipated to have ancillary shoreline protection benefits
for some areas in Dorchester County.
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7.2.2 Potential Impacts to Biological Resources

The habitat restoration construction in the potential concept areas would occur entirely in the
water column, located to the west of James Island. The alignments are completely separated
from the remnants and are not anticipated to directly affect the vegetation, structure of the
shoreline, SAV, or inland marsh habitats. ~Short-term, temporary impacts from noise and
construction activity may cause terrestrial species to avoid the areas closest to the construction,
but these effects would diminish after construction is completed. ‘

Currently, there have been no reported catches of the Federally-listed endangered species, the
shortnosed sturgeon, within 3.5 miles of James Island. Similarly, there have currently been no
reported catches of the species of concern, the Atlantic Sturgeon, within the concept area.
However, further consultations with NMFS and USFWS about these species is appropriate for
higher level studies. During the Summer 2002 site investigation, bald eagles, a federal and
Maryland State-listed threatened species, were observed utilizing the habitat on and around the
island. In addition, an active bald eagle nest was observed on the middle remnant containing an
immature bird near the fledging stage. Bald eagles also currently nest at Poplar Island.
Coordination with resource agencies has allowed the Poplar Island project construction operation
to proceed with no impacts to the bald eagles. Similar efforts would be undertaken at James
Island if the area is selected for restoration. Formal consultations for all RTE species would be
required with NMFS, USFWS, and MDNR when higher level studies occur.

SAV mapping during the Summer 2002 sampling effort shows three distinct SAV beds directly
adjacent to the eastern side of the northern, middle, and southern remnants, located outside of the
proposed project footprint. Construction of the habitat restoration area on the western side may
temporarily increase turbidity during construction of the alignment. Once the proposed
alignment is complete, the project will help prevent further erosion, and enhance SAV growing
conditions in the surrounding waters by decreasing water velocity and wave impacts and
decreasing the current concentrations of suspended solids in local waters due to erosion.
Decreasing concentrations of suspended solids would allow increased light penetration and
improve overall conditions for SAV.

All benthic investigations of the waters surrounding James Island characterize the B-IBI as low,
indicating a stressed community. Only one station in ten total stations sampled during two
seasons met the CBR Goal. The benthic community located immediately within the footprint of
the concept area, approximately 979 to 2,202 acres, would be lost at the time of construction for
creation of the dike alignment. The B-IBI metric calculations of the existing benthic community
in the shallows were low, so impacts would not be as great as in a more productive area (Llanso,
2001; Llanso, 2000). Additionally, the rock armor of the dike that would be constructed as part
of the proposed project, would provide additional interstitial habitat for the benthic community
(similar to what is currently occurring at the PIERP and a benthic community within the created
wetlands would also be expected to become established). The waters within the concept area are
generally too shallow to be favored for wintering male blue crabs. However, if any blue crabs
burrow in the footprints of the proposed alignments sediments during the winter, they would be
lost if any construction occurred during this time period.
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Essential Fish Habitat

James Island lies within an area that generally provides EFH area for nine species (Section 7.1.3
for a detailed discussion). Consultations with NMFS have indicated that three species, the’
bluefish, the summer flounder, and red drum would be the species of particular concern at James
Island (Nichols 2002). These species support modest commercial fisheries in the Bay and Little
Choptank River. Juvenile red drum and summer flounder were collected in beach seine samples
during the Summer 2002 aquatic sampling. In addition, common forage species that contribute
to the EFH were also collected in abundance near James Island. The eastern side of James Island
would be considered HAPC for summer flounder and red drum due to the presence of SAV beds.
This area would have minimal impacts from the construction of any proposed alignments.
Bluefish are expected to be transient to the area and may be collected in gillnet samples that will
be conducted as part of the ongoing studies of the area. An in-depth analysis of EFH relative to
James Island is included in Section 6 of Appendix E. Habitat within the proposed concept area
does not appear to be unique relative to any of the EFH species of concem. Although evidence
suggests that there will be no negative impacts to the identified EFH species, further
consultations with NMFS will be required for future studies.

7.2.3 Potential Impacts to Commercial Fisheries

Any commercial harvesting, such as crabbing, that currently takes place within the proposed
habitat restoration alignments, ranging from 979 to 2,202 acres, will be displaced by the project
construction. No fixed fishing gear was found within the area of the proposed footprint during
any of the site visits or sampling seasons. It appears that commercial finfishing would likely be
the least affected fishery. Construction of the habitat restoration area is not expected to greatly
affect the menhaden fishery as it is distributed throughout the Bay.

Impacts to the soft-shell clam fishery should be minimal, since the current, degraded state of the
benthic community most likely limits any commercial clamming within the concept area.
Commercial crabbing currently occurs within the five proposed alignments located off the
northern and southern ends of the island remnants, and would be displaced following
construction. State recognized or historical NOBs are not located within the proposed alignment
areas. Alignments 3, 4, and 5 are closest to NOB 14-5; all three dike alignments end
approximately 900 ft south of NOB 14-5 (Figure 1-2 for dike alignment locations). Alignment 2
is closest to NOB 15-2; it extends eastward across the northern shallows of James Island, and
ends approximately 750 ft away from the NOB. Alignment 1 is the smallest dike configuration
and is approximately 3,000 ft away from NOB 14-6/15-1 at its closest point to any NOB. All
dike alignments are at least 700 ft from any recorded NOB. Negative impacts to the three NOBs
should be minimized or avoided during construction of the dike enclosure. Further consultation
with MDNR will be required concemning the proximity of construction to NOBs and the
displacement of active crabbing sites. Restrictions on construction activities during specified
seasons and times of the year are expected to minimize impacts to the nearby oyster bars and
active crabbing sites during alignment construction.

Completed construction of the habitat restoration area should ultimately improve water quality in
the general area by reducing erosion and the resulting suspended solids. In the long run, this
may help sustain or improve the oyster fisheries in the area and promote a revived clam fishery.

Final James Island Reconnaissance Report April 2003




7.2.4 Potential Impacts to Recreational Resources

Recreational fishing and boating that currently occurs within the concept areas would be
permanently displaced by the proposed alignments, ranging from 979 to 2,202 acres. However,
it is likely that the shallow depths that currently exist prevent use in the nearshore areas by many
sailing vessels, so the proposed alignment would primarily affect watercraft such as motorboats.
It is expected that fish species would slowly begin to utilize the shoreline structure of the
beneficial use project following construction, and that fishing would also resume in the waters
around the site, similar to what is currently occurring at Poplar Island. Seasonal, private hunting
currently occurs on the island, and some of these activities may be temporarily affected by the
island’s proximity to the proposed beneficial use area, which may displace waterfowl during
construction.

7.2.5 Potential Impacts to Historical Resources

James Island was once utilized for both residential and agricultural use during the 19t and early
20t centuries. During all site visits, glass, brick, and pottery shards were found along the
beaches. Additionally, a shell midden and brick ruins from foundations and a possible chimney
were observed on the southern remnant. The MHT records show four archeological sites located
along the eastern shores of the island, but none of these sites are reported to be within the
alignment areas. If there are no known archeological sites within the alignment areas, the
proposed project will protect the remnant islands and the existing artifacts and foundations
within them from future erosion. Formal consultations with the MHT would be appropriate if
feasibility investigations of this site are conducted. Construction of the habitat restoration area
would not be significantly visible from these locations due to the distances of the identified
historic properties from the island. Further consultation with MHT may be needed on this issue.

7.2.6 Potential Impacts to Other Resources

The potential contamination of groundwater is a concern for projects of this type. The geological
characteristics of this area indicate that there is no connection between the project areas and the
aquifer. Furthermore, only clean material from east of the North Point-Rock Point line will be
used for the project and no contamination is expected.

Homeowners along the northern shore of Taylors Island and recreational boaters may experience
some viewshed and sound disturbances during construction. These disturbances should be
temporary and minimized by distance. Construction of the habitat restoration area may be
visible from three of the four historic properties identified on Taylors Island. Although the
proposed project will be over two nautical miles away from the location of the historic properties
and consistent with historic viewsheds, further consultation with MHT may be required.

During temporary construction and filling activities, noise disturbances to recreational boaters
may occur, but noise disturbances are not expected elsewhere due to the remoteness of fixed
receptors, such as homes, to the potential construction areas.
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There is no indication of a CERCLA liability connected with the proposed concept area, thus no
impacts from CERCLA liability associated with the proposed project are expected to occur.

Negative impacts to navigation are expected to be minimal since local knowledge is required to
navigate the shallow waters immediately adjacent to the island. However, the proposed
alignments of the restoration project could potentially decrease or divert watercraft passage
through this area. The proposed alignments would not block the small passage that exists
between southern James Island and Taylors Island. Barge and tug traffic that transport materials
to the proposed alignment may interact with commercial and pleasure boats, but only during the
construction of placement phases of the project. In the long-term, the project is expected to have
positive impacts to regional navigation because it will be supporting Federal Navigation Channel
maintenance dredging.

The proposed alignment areas are located in Chesapeake Bay critical areas. The MCA
regulations may not result in a significant concern since the activities related to construction of
the proposed alignments and placement of fill material will occur only as a temporary
disturbance and only during a limited time period. In addition, the James Island habitat
restoration product will be consistent with the critical areas conservation intent, and the issue
should be mitigated due to the beneficial use component of the project. However, consultations
concerning the critical areas would occur if the proposed project moves forward.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 Conclusions

James Island is currently being considered as a habitat restoration site for the beneficial use of
dredged material. The non-profit citizen organization, DCRPDC, originally suggested James
Island as a beneficial use project for island habitat restoration. In addition to support from
DCRPDC, MPA, and MDOT, the landowners of James Island indicated their support of the
proposed restoration program as well. After the necessary support for this restoration project,
studies were initiated to determine the feasibility of the project. The study elements described in
this consolidated report include the findings of the following separate investigations: subsurface
geotechnical investigations; coastal engineering investigations; hydrodynamics and
sedimentation modeling; dredging and site engineering (including design and cost
specifications); and the environmental conditions at James Island. The analysis of the individual
studies was conducted at a reconnaissance level and the results should, therefore, be considered
preliminary. If this site is considered for further evaluation, feasibility level studies would be
conducted prior to implementing the proposed project. General and specific conclusions are
detailed below.

General Conclusions

e Historic and current mapping of the island have indicated that James Island was originally
estimated at 976 acres in 1847. Recent estimates from 1994 measure the island at only 92
acres, which denotes a loss of approximately 800 acres since 1847.

An analysis of the bathymetry shows that water depths within the proposed project area vary
between -2 and —12 ft MLLW, while water depths are approximately —1 to —4 ft MLLW in
the area adjacent to the island remnants.

The James Island habitat restoration project is anticipated to produce positive, long-term
environmental effects to the James Island remnants and the surrounding area. The project is
expected to have an overall positive effect on aquatic resources in the area by stabilizing the
eroding banks of James Island and restoring the eroding wetland and forested habitats. The
project is also expected to protect other nearby shorelines of Dorchester County, and improve
the overall water quality in the area. Furthermore, additional wetland and upland habitats
will be created as part of the proposed alignments.

This habitat restoration project will also have positive impacts on regional navigation by
providing needed dredged material placement capacity for channel maintenance materials.

Geotechnical Conclusions

The foundation soils in most areas consisted of silty sand, suitable for supporting a dike.
Some soils were soft, silty clays at the mud line that will require undercutting and backfilling
with sand. In addition, the site contained a sufficient quantity of suitable borrow for
constructing the perimeter dike to an elevation of 20+ ft.

Final James Island Reconnaissance Report April 2003




The site was found to contain a sufficient quantity of suitable borrow for constructing the
perimeter dike to an elevation of 20+ ft. It is estimated that the total borrow sand available is
about 15 mcy. The net quantity of sand available (assuming a 15% loss of fines during
construction) will be about 12+ mcy.

Coastal Engineering Conclusions

The highest waves for the site approach from both the north and south. From these wave
forecasts, seven preliminary cross-sections were developed for the containment dikes. The
dike designs are based upon a 35-year return period.

Dike heights are based on allowable overtopping for an unarmored crest and an allowance for
settlement. The dike design incorporates a 3:1 side slope, above grade toe protection, a core
constructed of sand, and a crushed stone roadway on the structure crest.

Overall, seven dike cross-sections were designed for the five proposed alignments. Each of
the five alignments would require four to five different dike cross-sections for construction
with the necessary minimal heights.

Hydrodynamic and Sedimentation Modeling Conclusions

Hydrodynamic and sedimentation modeling for the James Island restoration project show
minimal impacts on local tidal elevations, which remain essentially unchanged. Current
velocities are impacted following island construction, with maximum increase or decrease in
current velocity of about 0.5 ft/sec.

The project construction at James Island would have beneficial effects on sedimentation rates
and patterns, with less erosion of the James Island shoreline and the shallow areas
surrounding the remnant James Islands. Some protection would also be afforded to the
shoreline of Taylors Island from wind and waves coming from the N, NNW, and NW
directions. This reduction in erosion would likely reduce suspended sediment and improved
water quality.

Dredging and Engineering Conclusions

There are currently five alignments each with upland dike height scenarios of +10 ft and +20
ft MLLW elevation, and two borrow source options for each alignment, totaling 20
combinations for the James Island habitat restoration project. In addition, each alignment
consists of a 50 to 50 wetland-to-upland ratio habitat area, with wetland cells to +8 ft
MLLW.

The design acreages of the alignments range from 979 acres to 2,202 acres. Alignment 1 is
the smallest layout and would have a design acreage of 979 acres while Alignment 4 is the
largest of the five site designs and would have a design acreage of 2,202 acres.
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For the 10-ft upland dike elevation alternative, the site capacity for the five alignments
ranges between 23 and 52 mcy and the overall cost of construction ranges from $406 to $759
million. For the 20-ft upland dike elevation alternative, the site capacity for the five
alignments ranges between 35 and 79 mcy and the overall cost of construction of this project
ranges from $591 million to $1.106 billion.

The schedule for construction of the 10-ft dike elevation is 2 to 3.5 years and the total costs
per cubic yard of site capacity range from $14/cy to $18/cy. The schedule for construction
of the 20-ft dike elevation is 3-4 years and the total costs per cubic yard of site capacity range
from $14/cy to $17/cy.

Environmental Conditions and Potential Affects

In situ water quality results for salinity, pH, and temperature were typical of the salinity
regime for this reach of the Bay and within the range expected for the Fall 2001 and Summer
2002 surveys. DO readings were atypical of shallow, well-mixed waters of the Bay and
reflect a membrane tear over the DO probe. Although the in situ water quality was typical
for the region, lower than normal precipitation could have affected benthic distributions in
the area in Summer 2002.

Water depths at the site are relatively shallow and hypoxia and/or anoxia are not expected.
Aerial photographs show that localized turbidity plumes currently extend outward from
James Island, possibly affecting benthic habitat. Turbidity was low at all locations but
somewhat elevated along the shoreline, which is expected.

Chemical analyses of sediments from around the island remnants indicated that, of the 155
chemical constituents tested in the sediment, 57 were detected in James Island sediments.
The majority of these detected constituents were found in low concentrations, and were
representative of background concentrations. SVOCs, VOCs, and organophosphorus
pesticides were not detected in any of the sediment samples. One PAH, acenaphthylene,
exceeded the TEL value at sampling location JAM-002 by a factor of approximately 2.6 but
did not exceed PEL values. None of the other detected chemical constituents exceeded TEL
values.

Fisheries investigations of the shorelines indicated that the aquatic areas around James Island
support a fairly diverse fish community, including young of commercially important species.
All species were typical of the region. Mobile, aquatic species will be displaced within the
concept area (979-2,202 acres). James Island lies within an area that generally provides EFH
for nine fish species. Two EFH species, juvenile red drum and summer flounder, were
collected during aquatic sampling. However, habitat within the proposed concept area does
not appear to be unique relative to any of the EFH species of concern. Although evidence
suggests that there will be no negative impacts to the identified EFH species, further
consultations with NMFS would continue for future studies.

Ichthyoplantkton densities were relatively high and were dominated by the bay anchovy.
Zooplankton were typical of the region. In general, the benthic community was typical of

Final James Island Reconnaissance Report April 2003




. this area of the Bay but was dominated by a single species at most stations. The majority of
the species found were stress-tolerant, resulting in low B-IBI scores at most locations in both
seasons of sampling. These B-IBI scores indicate that the benthic community surrounding
James Island is currently degraded in surrounding waters. Benthic organisms residing within
the footprint of the concept area would be buried during construction as the open water
habitat is converted to wetland and upland habitats. However, by protecting James Island
from further erosion, the restoration project may improve conditions conducive to a healthy
benthic community. :

e The James Island remnants currently support SAV growth along their eastern shorelines
consisting of SAV beds dominated by widgeon grass, located in areas outside of the
proposed project design. In addition, small pockets of sea lettuce, which is considered a
macroalgae and not a true SAV, were located in one of the beds of widgeon grass. No SAV
beds have been reported within the concept area, located on the western side of James Island.
Construction of the habitat restoration area on the western side of the island may increase
turbidity during construction; but once construction is complete the restoration project should
improve overall water quality by decreasing turbidity and promoting conditions for SAV
growth in the area.

¢ James Island currently consists of three eroding island remnants. The remnants are primarily
forested and the shorelines consist of fringe marshes and eroding wooded banks lined with
submerged snags. The shoreline elevations range from 5 to 10 ft on the northwestern shores
. and gradually decrease in elevation to the south. The proposed restoration area alignments
are not attached to the existing remnants and therefore are not expected to adversely impact
terrestrial vegetation, including wetlands, on the island. Construction of the habitat
restoration area on the western side of James Island should protect terrestrial and wetland
vegetation from continued loss due to erosion.

e Avian utilization of the island was typical for this area of the Bay. No large bird colonies
(e.g. gulls, egrets, pelican, etc.) were found on the island. The island does provide nesting
habitat for a variety of song birds and raptors. There was also evidence that several other
terrestrial species utilized the island. The habitat restoration area is expected to provide
additional nesting habitat for birds and wildlife habitat. Noise and activity from the
construction may cause terrestrial species to avoid the areas of James Island closest to the
construction, but these effects would be short-term.

e The Federal and Maryland state-listed threatened bald eagle utilizes the area in and around
James Island. An active bald eagle nest with a fledging was observed on the middle remnant.
Several other avian species identified at James Island during the Fall 2001 and Summer
2002 surveys have conservation status determinations associated with their breeding status.
Time of year restrictions during construction would be expected to minimize impacts to
conservation species. Currently, there have been no reported catches of the Federally-listed
endangered shortnose sturgeon, or the species of concern, the Atlantic sturgeon, in the
vicinity of the concept area. Future consultation concerning RTE species will occur if
. feasibility investigations of this site are conducted.
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* Any commercial harvesting, such as crabbing, that currently takes place within the proposed
habitat restoration area footprint will be displaced by construction. Three NOBs are located
in the vicinity of James Island but are not located within the concept area. Completed
construction of the habitat restoration area is expected to improve water quality in the area by
reducing erosion and the resulting suspended solids, which may help sustain or improve the
shellfish resources in the area. Time of year restrictions on construction activities would be
expected to minimize impacts to the nearby oyster bars during construction.

e Recreational boaters and residences on the northern shore of Taylors Island and eastern shore
nearest James Island may experience some minimal, temporary viewshed disturbance during
construction of the project. Noise disturbances to boaters during construction and filling
activities is possible, but shoreline residents should not be affected, due to distance. Impacts
to navigation are expected to be minimal because few boats can currently utilize the shallow
waters immediately adjacent to the island.

* The Maryland Historic Trust records show four archeological sites located along the eastern
shores of James Island. During site visits, a shell midden and brick ruins from foundations
and a possible chimney were observed on the southern remnant as possible archeological or
historical artifacts. No archeological sites are reported to be within the concept areas.
Construction of the habitat restoration area may be visible at a distance from two of the four
historic properties identified on Taylors Island. Formal consultations with the MHT would be
appropriate if feasibility investigations of this site are conducted.

® Use of the site for the placement of dredged materials would support maintenance of regional
navigation projects and help prevent further shoaling around the island.

8.2 Recommendations

Based upon the current studies and consultations with the Baltimore District USACE, MES, and
NMFS, recommendations for future studies are included below.

® In situ sediment quality results and analyses indicate that there is very low possibility for
potential effects to biota and therefore, no further sediment quality investigations are
suggested for the feasibility-level of this study.

» Fisheries studies would benefit from addition of gillnet collections to capture the transient
species in the areas outside of the shore-zone. Therefore, it is recommended that fisheries
studies be conducted during four seasons. All other fisheries and plankton sampling should
be conducted as a quarterly collection effort since these resources change significantly with
season. In addition, coordinate with NMFS concerning EFH.

e Nutrient sampling and analyses are recommended to be conducted at all benthic locations.
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Benthic sampling is not required for Fall 2003 since data previously exists from a fall period.
At a minimum, benthic sampling is recommended to be conducted again during the spring,
Winter sampling would probably not yield results that differ significantly from fall sampling,
so winter sampling is not recommended.

Bird observations are recommended during all seasons because avian utilization of various
habitats can change dramatically with season.

Terrestrial and vegetation resources are recommended to be monitored for changes but
additional in-depth studies are not necessary at the feasibility-level of study because the
proposed project will not directly impact these resources.

Quantitative SAV surveys are recommended to be conducted during the spring and summer.

Continued coordination concerning the SNS and other RTE species such as the bald eagle are
recommended as on-going coordination efforts as well as obtaining a biological opinion for
the site.

Evaluating the commercial harvesting and an assessment of the recreational boating and
fishing activity in the vicinity of the proposed project is recommended.

Confirming the locations and depths of wells. and performing a more in-depth analysis of
groundwater in the area is recommended.

Coordination with the MHT regarding archaeological resources in and within the vicinity of
the concept area is recommended. Also, discussing the viewshed impacts on the historical
properties identified on Taylors Island with the MHT is recommended.

Coordination with Dorchester County regarding Critical Areas issues is recommended.

Conducting in-depth geological field investigations to identify potential and size of sand
borrow available at the site and conduct geotechnical field studies is recommended.

Conducting in-depth and reconnaissance-level coastal engineering investigations and dredging
site engineering studies are recommended along with performing hydrodynamic
investigations.

A feasibility study for engineering designs would be necessary to implement the proposed
project.

Studying the potential for connecting the proposed habitat restoration project to Taylors Island
should also be considered.

Finally, an in-depth examination of sub-bottom acoustic data and side scan sonar data
collected in 2000 (to identify potential submarine archeological or buried shell resources) is
recommended.
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JAMES ISLAND
GEOTECHNICAL RECONNAISSANCE STUDY

EXECUTIVE SUMMARY

This report presents the results of the preliminary geotechnical reconnaissance study conducted for the
proposed beneficial use of dredged material project along the western shoreline of James Island in
Dorch‘ester County, Maryland. Five dike alignments were evaluated in this study. These five dike

alignments enclose an areas ranging between 978 acres to 2200 acres.

The study focused on the subsurface conditions along the proposed alignments, the suitability of the
foundation soils for supporting the dike, the availability of suitable borrow to construct the dike, and
developing a preliminary dike section. A total of 22 soil borings were drilled to depths of 27.5 feet to
70 feet below the water level and laboratory testing was performed to evaluate the classification, shear
strength, and compressibility of selected soil samples. Field investigation was also supported by
conducting Electric Cone Penetrometer tests at 4 locations and in-situ vane shear strength tests at 8

locations.

The borings drilled along the proposed dike alignments indicate that the foundation soils in most areas
consist of silty sand which will be suitable for supporting the dike. Some of the borings, however,
encountered soft silty clays at the mud line that will need to be undercut and backfilled with sand. For
these areas, the depth of required undercut is”anticipated to range from S+ feet to 15+ feet with an

average of about 10 feet.

The site was found to contain a sufficient quantity of suitable borrow for constructing the perimeter
dike to Elevation +20 feet. Suitable borrow was defined as sand with less than 30% fines. It is
estimated that the total borrow sand available is about 15 million cubic yards. The net guantity of sand

available (assuming a 15% loss of fines during construction) will be about 12+ million cubic yards.

A slope stability analysis was performed to develop a preliminary design section for the perimeter
dike. For a dike constructed to Elevation +20 feet, it was determined that the side slopes should have
an inclination of 3H: 1V or flatter and that sand borrow containing less than about 30% non-plastic

fines should be used.
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1 INTRODUCTION

‘This report presents the results of the geotechnical reconnaissance study conducted in association
with the conceptual development of a proposed beneficial use of dredged material project at
James Island, in Dorchester County, Maryland. The overall study is being performed by the
Maryland Environmental Service (MES) and 1s sponsored by the Maryland Port Administration
through MES. This investigation was conducted for Gahagan & Bryant Associates, Inc., in
general accordance with E2CR’s proposal dated October 31, 2001, and was verbally authorized
by Gahagan & Bryant Associates, Inc.

11  SITE LOCATION / DESCRIPTION

James Island is located on the east side of the Chesapeake Bay, in Dorchester County, Maryland
as shown on Figure 1 in Appendix A. It is located about 15 nautical miles south of Poplar Island
as shown on Figure 2 in Appendix A. The depth of water in the alignment areas varies from
about 5 feet (ft.) to 14 ft. The predominantly north to south littoral drift has caused severe
erosion with the shoreline subject to high wave energies from the Chesapeake Bay. Since 1847,
an estimated 78% of James Island has been lost to erosion with most of the erosion occurring on
the western side of the island, as shown on Figure 3 in Appendix A (Maryland Geological
Survey, 1997).

I PROJECT DESCRIPTION

It is proposed to construct a beneficial use of dredged material project to restore and create island
habitat. The project would be protected by a dike system along the western shoreline of James
Island. Five dike alignments are being evaluated as shown on Figure 4 in Appendix A. The
layouts of five dike alignments enclose an alignment area between 978 acrcs to 2200 acres as
shown on Table 1 in Appendix B. The dike system will be separated from the existing island by
about 500 ft. of water.
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The dike will be constructed by hydraulically or mechanically dredging the sand from the borrow
area, stockpiling the sand if necessary, and then hydraulically or mechanically depositing the
sand along the dike alignment. Hydraulic placement offers certain construction advantages and
was used for analytical purposes in this report. It should be noted that if the dike is constructed
usi;lg only mechanical dredging, the properties of the sand in the dike would change. This could
affect the stability of the dike, specially shallow failures. The outside face of the dike will be

protected from wave action by armor stone.

The wetlands and uplands within the diked area will be created from sediments dredged from
approach channels to Baltimore Harbor. The wetland and upland area will be split 50/50. The top
of the exterior dike enclosure, where needed, is expected to vary from Elevation (EL) 5 ft. to El.
20 ft. For design purposes, the most severe case was assumed. Hence, the top of the dike was

assumed to be at El 420 ft. for this reconnaissance study.

IV PURPOSE AND SCOPE

The purpose of this reconnaissance geotechnical investigation was to:

i) Evaluate the geotechnical conditions at the site, especially along the proposed
alignments; L

i) Design a stable dike section at the site in order to establish a preliminary cost estimate for
developing the site;

1) Evaluate the availability of borrow material' (sand) at the site, for the construction of the
dike.

It should be understood that this investigation was preliminary and not a design investigation.

The design phases should be conducted at a later date.
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The scope of this study included the following:

e Review the available data such as Mary]énd Geological Survey (MGS) and Soil
Conservation Service (SCS) data.
Field investigation: drilling 22 boring and obtaining Shelby tube samples; conducting
Electric Cone Penetrometer Tests (CPT) at 4 Jocations; and conducting in-situ vane shear
strength tests at 8 locations.
Laboratory Testing: conducting laboratory tests to determine the stress history, strength
characteristics, index properties of various strata; and suitability of borrow area soils.
Evaluation: Geotechnical data evaluation, conducting slope stability analysis for the
proposed dike system; evaluating the soils at the site for possible use for constructing the
dike.

Prelinunary design and report: Preparation of a geotechnical report, including developing

a dike section for use in preparing a cost estimate. The evaluating of off site borrow areas

was outside the scope of this study.

Y  FIELD INVESTIGATION

The field investigation was conducted in November and December 2001. A total of 22 borings

(IB-1 through JB-22) were drilled at the approximate locations shown on Figure 5: Test Boring

Location Plan in Appendix A. All borings were drilled using a trailer mounted drill rig placed on
a barge. Standard penetration tests were conducted and split spoon samples were obtained in
every boring at depth intervals of 2.5 ft. to 5 ft. A representative portion of each sample was
placed in a glass jar and was appropriately marked. Three inch Shelby tube samples were
obtained in borings JB-5 to JIB-7, JB-9, JB-11 to JB-15, JB-19 to JB-21 in the cohesive soils. All
samples were sent to the laboratory for further testing. The depth of the borings varied from

about 27.5 ft. to 70 ft. below the water level as shown in Table 2 in Appendix B.

All borings were inspected and the samples were logged and classified by a geologist. The

edited logs of the borings are included in Appendix C.
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EERING

CPT tests were conducted at four locations, designated as CP-1 through CP-4 (see Figure 5 in
Appendix A). The tests were conducted in general accordance with American Society for Testing
Materials (ASTM) D-3441, using the back of the drill rig to push the rods. Tip resistance, local
friction and pore pressures were measured and recorded on an on-board computer. At each
loc;ation, the rods bent significantly either due to the instability of the barge or other reasons.
When this occurred, the CPT was stopped and the hole was advanced using the hollow stem
augers and the drill rig, and the CPT was resumed after the hole had been advanced with the
hollow stem auger for some depth. This is reflected in the CPT log and in the log for CP-1
through CP-4. The CPT data was sent to the office for interpretation and analysis. The ficld CPT

data and its interpretations are included in Appendix D.

In-situ vane shear tests were conducted at 8 locations in borings IB-13, JB-14, JB-15, JB-20, and
JB-21. The vane shear tests were conducted in accordance with ASTM D-2573. The vane shear
test basically consists of placing a four-bladed vane in the undisturbed soil and rotating it from
the surface to determine the torque required to cause a cylindrical surface to be sheared by the
vane. The unit shearing resistance is calculated from the torque force. After establishing the
undisturbed shear strength, the sensitivity of the soil was determined by reperforming the vane
test on the remoulded soil. The interpreted in-situ vane shear data is presented in Table 3 in

Appendix B.

VI LABORATORY TESTING

All samples were visually classified in the laboratory by a geotechnical engineer to corroborate
and/or modify the field classifications. Selected samples were tested for their natural water
content, Atterberg limits, sieve analysis, percent fines, shear strength (unconfined compression
tests, torvane and pocket penetrometer tests) and consolidation characteristics. A total of 151
water contents, 11 Atterberg limits, 12 sieve analysis, 41 percent fines, 4 consolidation tests and

9 unconfined conipression tests were conducted. All tests were conducted in accordance with
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ASTM procedures. The results of the laboratory tests are included in Appendix E. Summary of

laboratory test results are presented in Table 3 in Appendix B.

VII PUBLISHED DATA

The available data that was reviewed included:

» Maryland Geologic Survey (MGS) Reports and Maps (Figure 6 in Appendix A)
e Soil Conservation Service Publications for Dorchester County
e MGS'’s side scan sonar profiles (Figure 7 in Appendix A). The survey was conducted by

MGS on August 7, 2001 and the sonar profiles were used to locate some borings.

A. Area Geology

The site lies in the Coastal Plain Physiographic Province. According to the MGS, the surface
soils of James Island consists of Tidal Marsh Deposits (Qtm) and soils of the Kent Island
Formation (Qk), see Figure 6 in Appendix A. The Tidal Marsh Deposits consists of soft silt
and clay sediments containing thin beds of sand. The stratum is relatively thin (typically less
than 10 ft) and is underlain by the Kent Island Formation. This formation consists of
interbedded layers of sand, silt and clay and ranées from approximately 10 ft. to 25 ft. in
thickness. The soils underlying the Kent Island Formation are known as the Chesapeake
Group, which consists of loose micaceous sand interbedded with dark silt and clay. A

geologic cross section near James Island is shown in Figure 8 in Appendix A.

VIII SUBSURFACE CONDITIONS

The subsurface conditions along the perimeter of the dike and in the potential borrow area

(within the diked area) are significantly different and are therefore, discussed separately.
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A. Foundations

From a geotechnical consideration, only dike alignment numbers 1 and 4 are distinctive are
therefore considered herein. All other alignments are overlapping or slightly extending from
each other. The subsurface conditions with reference to foundation bearing and slope
analysis, does not significantly change between the alignments, based on widely spaced

preliminary borings. Therefore, only dike alignments numbers 1 and 4 are discussed in detail.

The borings indicate that the subsurface stratigraphy along the perimeter dike numbers | and
4 generally consist of three major strata, as shown on Figures 9 and 10 — Generalized

Subsurface Profile in Appendix A.

Stratum I: This consists of very soft, dark gray, silty clay. The standard penetration resistance

(N value) is generally WOR (weight of rods) to WOH (weight of hammer). Laboratory tests .
indicate that the natural water content is generally between 40% to 60% and the shear

strength is less than 200 psf. The stratum is highly discontinuous and is believed to be the

redeposited soil in the erosion channels of Stratum II It is up to 15 ft. thick (in CP-2). It was

encountered in borings JB-9, JB-21 and CP-2.

-

Stratum II: This consists of loose to dense gray, brown slightly silty to silty sand with
pockets of silty clay. The standard penetration resistance varies from WOH to 40 blows/foot,
but is generally less than 15 blows/foot. Its thickness varies considerably from zero (in
boring JB-21) to 40 ft. in boring JB-4. The fines content (i.e. percent passing U.S. standard
sieve No. 200) varies from 5% and 30% in the sand. The sand is semi-angular to angular, and
is generally medium to fine. This stratum is believed to be the Kent Island Formation. Based
on correlations with N values, the angle of internal friction (¢) is estimated to be in excess of

28%
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Stratum I1I: This stratum consists of greenish gray silty clay with pockets/layers of green
gray, light gray silty sand. It underlies Stratum IT under the entire site. The N values varieg
considerably from 2 blows/foot to 50 blows/2inch, but is generally less than 10 blows /foot in
the clay portion and more than 30 blows/foot in the sand portion. The stratum is pre
consolidated. Limited laboratory tests indicate that the maximum preconsolidation pressure
(P.) is about 2 ksf. This is interpreted to mean that the island, along the proposed alignments
(110 5), extended up to about El. +8 ft. The geotechnical properties of the clay portion are as

follows.

Liquid limit (LL) 21% to 42%
Plasticity Index (PI) 11% to 28%
Water Content 27% to 40%
Sensitivity 2to 6

In JB-16, the liquid limit is 84% and plasticity index is 31%. Generally, the water content is

close to or even greater than the liquid limit.

The shear strength of the stratum was evaluated based on the ecmpirical correlation between N
and C; vane shear, unconfined compressive strength, CPT, and stress history. The shear
strength data was found to vary considerably. For preliminary design, the cohesion has been
assumed to be 800 psf (to about El. —40 ft.), based primarily on the vane shear, S,/P.

relationship and unconfined compression tests.

Below El. —40 ft., Stratum III generally indicates N values in excess of 25 blows/foot.
Therefore, the cohesion of this stratum below El. —40 ft. is estimated to be in excess of 1800

psf.

It should be noted that Stratum IIl does contain some significant pockets of silty sand,

especially in boring JB-4.
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This stratum is believed to be part of the Chesapeake group formation.
B. Borrow Areas

The subsurface conditions in the borrow area are highly variable. The subsurface condition
generally consists of sand at the surface except in some locations where the sand is overlain

by dark gray silty clay of Stratum I (see Figures 9 and 10 in Appendix A).

The thicknesses of the clay cover and sand layers at each of the borings locations are
presented in Table 4 in Appendix B. The thickness of silty sand varies from about 5 ft. to 40+
ft., but generally ranges from 5 ft. to 15 ft.

Laboratory tests indicate that the percent fines content in the silty sands (of Stratum I and
) vary from 5% to 40%, but is generally less than 30%, as shown in Table 3 in Appendix
B.

IX EVALUATION AND ANALYSIS

A.  General

The two major issues concerning the geotechnical evaluation of a dredged material

placement site are:

e Borrow: Availability of suitable borrow material within the enclosed area:

The borrow should ideally be a sand, with as little fines (i.e. percent passing U.S. Standard
sieve No. 200) as possible. If sand is not available locally, it will either have to be

imported (which increases the cost significantly), or the dike would have to be constructed
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from on-site clay (usually not practical due to the low strength of the clay placed in the

dike), or another type of enclosed structure would need to be used.

¢ Foundation: Foundation conditions under the enclosed (perimeter) dike:

Soft clays in the foundation soils would require flatter slopes for the dike, or steeper slopes
and stabilizing berms. Stiff clays and sands are the preferred conditions. Flatter slopes or
berms would increase the cost. Additionally, areas that have very soft clays may require
the total or partial removal (cither by displacement or by undercutting) of the very soft
clay. The undercut soil has to be disposed of, either on-site or off-site, and the undercut

area has to be backfilled with sand.
In evaluating the stability of a slope, four variables have to be considered:

The analytical method used.

Shear strength of the foundation soil and the embankment soil.

The slope of the dike.

Factor of safety : acceptable and computed.

B. Borrow: Quality and Quantity of Sand

In evaluating the borrow area, two variable have to be evaluated: i) quality of sand and ii)

quantity (volume) of sand.
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i) Quality of Sand

The borings indicate that the sand, in general, is semi angular to angular. The fines
content varies from about 5% to 40%, and is generally less than 30% (see Table 3 in
Appendix B). The sand is clayey in some areas, and also contains pockets/layers of
clay. The sand is considered to be suitable for building the dike. The suitable sand is
available in Stratum II and in Stratum III. It should be noted that in some areas, such
as borings JB-10, JB-15 and JB-106, the sands are very dense, i.e. in excess of 50
blows/foot. Dredging these very dense sands could be somewhat difficult.

i1) Quantity of Sand

The locations of the potential borrow areas are shown on Figure 11 in Appendix A.

The quantity of sand available in all stratums was estimated based on the limited
available data. It was assuincd that no dredging will be done within 300 ft. of the toe
of the dike. The thickness of clay that will need to be stripped and the thickness of
sand available at each boring are shown in Table 4 in Appendix B and are also

presented on Figure 12 in Appendix A.

The volume of total sand available is estimated to be about 15 million cubic yards as
shown in Table 5 in Appendix B. During construction, the bulking will be minimal,
since the sand is loose. In addition, about 15% of the fines will be lost. Therefore,
the net quantity of sand available for dike construction is estimated to be about 12+

million cubic yards (see Table 5 in Appendix B).

It appears that adequate sand is available to build the dike to El. 20 ft.
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Foundation / Slope Stability

1) Analytical Method

Slope stability analyses were conducted using one typical case for the subsurface
profile. Purdue University PC STABL-6H program was used to analyze the stability
of the slopes. This program incorporates many different analytical methods, such as
circular failure and wedge failure. Also, the failures can be analyzed using different
approaches, such as the Modified Bishop Method, the Modified Janbu Method and the
Spencer Method. The Janbu Method results in Factor of Safety, which is generally
considered to be too conservative, and is about 15% less than the Bishop’s Method.
For this study the Modified Bishop method, which is accepted by the US Army Corps
of Engineers (USACE), was used.

i1) Design Parameters (Shear strength of foundation and embankment)

Along the dike alignments, different foundation conditions were encountered. Three
general conditions were analyzed as shown below. Based on in-situ and laboratory

tests the following design parameters were used for the foundation soils:

a) Case 1A:
Elevation (ft.) Stratum | Type of v (pef) C (psf) ¢ (Degree)
soil
El -10 0 El. -15 it Silty sand 120 .0 28

El -15t0 EL. -55 il Silty clay 110 800 0
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b) Case 1B:
Elevation (ft.) | Stratum | Type of v (pef) C (psf) | ¢ (Degree)
soil
EL -10to EL. -20 I Silty sand 120 0 28
El.—20 to EL -55 M | Siltyclay 110 800 0
¢) Case 2:
Elevation (ft.) | Stratum | Type of ¥ (pef) C (psf) | ¢ (Degree)
soil
ElL -10 to El. 40 m Silty clay 110 800 0
d) Case 3:

Elevation (ft.) [ Stratum | Type of v (pef) C (psf) | ¢ (Degree)
soil ‘

ElL -10 to El. -50 I Silty sand 120 0 28

Y = Deansity of soil in pcf
C = Cohesion in psf

¢ = Angle of internal friction ;n degree -

The dike will be constructed from the on-site sands. In past projects, the ¢ in the
dike has been assumed to be 30° above the water and 28° below the water for

hydraulically dredged non-plastic silty sands.

All dike sections were analyzed for circular failures (Case 1 to 3). Case 1 was also
analyzed for wedge failures through thin sand stratum. It should be noted that if
mechanical dredging is used, the ¢ values used in the above analysis would decrease,

thereby reducing the factor of safety especially for shallow failures.




CONSULTATION - James Island
Geotechnical Reconnaissance Sludy

Chesapeake Bay, Maryland
E2CR Project No. 01572-04
Page 14 0of 17

111) Slope of Dike

During construction, the slope of the dike can vary considerably, depending upon the
type of soil, placement methodology, and whether the soil is placed above or below
the water. Past experience has indicated that dikes constructed from Silty Sands (non-
plastic) can achieve slopes as steep as 2H:1V below the water. However, 3H:1V is a
more realistically obtainable slope. Also, during dredging, pumping and placement,
about 15% of the fines can wash out for hydraulically dredged and placed sand. Thus,
if a borrow area has 30% non-plastic fines, the dike will tend to have about 10% to
15% fines. For mechanically dredged and placed sands, the loss of fines would be
much smaller. For this reconnaissance phase, it was assumed that the dike would be
constructed by hydraulic dredging, and the slopes achievable would be 3H:1V above

and below the water table.

iv) Factor of Safety (FS)

a) Acceptable FS:

The acceptable factor of safety, was assumed to be 1.3, at the end of the dike

construction phase. This was also based on the experience at the Hart-Miller Island
Dredged Material Containment Facility and the Poplar Island Environmental
Restoration Project, and was considered to be acceptable to the USACE. The USACE
will be involved in the permit process, and will review and approve the final design for

this project, if this project is implemented.

b) Computed FS:

The exterior dike design sections for slope stability analysis are shown on Figures 13a,

b and ¢ (for exterior dike to El. +20 ft.) and 14a, b and ¢ (for exterior dike El. +10 ft.)
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in Appendix A. It should be noted that a 12 ft. wide bench at El. +10 ft. was included
in analyzing the stability of the dike at EI. +20 ft. The results of the analyses are
presented in Appendix F. The summary of the analyses are shown on Table 6 (for

exterior dike 20 ft.) and Table 7 (for exterior dike 10 ft.) in Appendix B.

The analysis indicates that the Factor of Safety for the assumed design section is in
excess of 1.3 for deep seated and for shallow failures. It is recommended that the exterior
slopes (i.e. 3H:1V) of the dike should not be steeper than the design sections shown on

Figures 13 and 14 in Appendix A.

D. Undercutting

The borings indicate that soft soils should be anticipated at the surface (mud line) near
borings JB-9, JB-21 and CP-2. These soft soils (Stratum I) will need to be undercut. As a
preliminary estimate, the depth of undercut will vary from about 5+ ft. to 15+ ft. with an
average of about 10 ft. Other areas of soft soils that will need to be undercut should also be

anticipated.
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X CONCLUSIONS

.Based on the limited boring data, the following is concluded:

1) The foundation soils for near dike alignments are anticipated to be mostly

loose silty sands, except ncar JB-9, JB-21 and CP-2, where the soils are silty

clay.

i1) The silty sands of Stratum II and the silty clay of Stratum I are considered
to be suitable for supporting the proposed dikes with exterior slope of 3H :

1V and the top of dike at El. 420 ft.

i) A total of about 15 million cubic yards of silty sand and a net (i.e. assuming
15% loss of during hydraulic dredging and placement) of about 12+ million

cubic yards of silty sand is estimated to be available within the diked area.
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EXPLANATION OF MAP UNITS

\ TIDAL MARSH DEPOSITS (HOLOCENE) — Silt or clay, locally

\. 2. mixed with thin beds of sand, particularly near river mouths. Sediment

— <+ -- is dark gray to gray brown duc (0 abundant, finely comminuted,

decayed organic matter, and is unconsolidated **soupy’’. Tidal marsh

deposits arc widespread in the southern part of the County. The largest

A ~area extends from the Blackwaier National Wildlife Refuge eastward

= for about 22 km (14 mi) 10 thc Nanticoke River and ranges in width

from about 3 to 13 km (2 to 8 mi). Sediment thickness is unknown. In

nearby areas, thicknesses up to about 6 m (20 ft) have been reported
(Owens and Denny, 1978, 1979a).

' KENT ISLAND FORMATION (MIDDLE WI1SCONSIN OR UPPER
: f{:: SANGAMON) — Interbedded silt, clay, and sand, with abundant
= = <-—- _organic matter in places. Clayey andsilty sediments underlie most of
. i 7 Dorchester County except the northestern part where sandy and, in
— = -z - —~——= places, gravelly materials overlic the B:averdam Sand or the Pensauken

Ist~,

Vo wE RS - Formation. In the central County, theKent Island Formation forms an

24 5 r essentially featureless plain that slopes southward from a low drainage

\'f_:'. 4l 0% divide just south of the Choptank River and the uplands to the east. The

12 : A = ‘~.. Kent Island plain is traversed by sevenal south-flowing streams, such as
-ai L R AR Qk . " the headwaters of the Blackwater Riwr, the Transquaking River. and

{ o ] o i . : the Chicamacomico River, which are separated by broad flat areas with

i - poorly-drained soils. The Formation underlies a broad lowland (max-
= ' imum width 45‘km or 38 mi) that is part of a plain extending for ncarly
- & \ 12 200 km (125 mi) along the east side of Chesapeakc Bay. A west-facing
: . 7 11 L/ scarp with a foe at an altitude of about 7 m (25 ft) scparates this lew!and
. i oy : . u o from _higher land to the east. In Dorchester County, this scarp is not as
e et N gl:ommcm a topographic feature as it is to the north of the Chonsank

iver.

Adjacent to Chesapeake Bay, in the southwestern County, the
Kent Island Fm. underlies long, narrow areas scparated by tidal marsh.
The nature of the sediments composing the Kent Island in this coastal
belt is largely unknown, but the striped appcarance of the belt suggests
that it is part of a barrier-back barrier system. The broad zarea of tidal
] marsh farther northeast, including the Blackwater National Wildlife
From Geologic Map of Refuge, appears to occupy the back-barrier part of the same system.
Dorchester County, MCS, 1986 The inner edge of thc tidal marsh to the northeast of the Blackwater
¥ Refuge trends in a west-northwest direction, whereas the coastal belt
trends in a northwest direction. This change in trend suggests that the
emplacement of the northwest trending deposits in the coastal belt took
place after deposition of the west-northwest trending Kent Island Fm. in
the rest of the County.

In the belt bordering thc Bay and the Honga River in the south-
west County, the stipple pattern indicates arcas of well-drained 10
moderately well-drained soils (Mathevs, 1963) that are as much as I m
(3 ft) above adjoining areas of poorly to very poorly-drained soils.
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CHESAPEAKE GROUP, UNDIVIDED (older MIOCENE) — Subsur-

face unit shown only in cross-section. Outcrops along the Choptank.

River west of Cambridge as interbedded loose micaceous sand, dark silt,

and clay (Miller, 1912). In Wicomico County to the southeast, latera!l 3

adjacent materials in the subsurface are included in the “Yorktown(?S; From Geologlc an of

and Cohansey(?)"” Formations (Owens and Denny, 1979a). The location Dorchester County, MGS, 1986
and nature of the contact between these two units are unknown.

*Editor’s note: Hansen (1981) has argued that the Pensauken overlies
the *““Yorktown(?) and Cohansey(?)”’ Formations unconformably and
is, thercfore a younger unit, perhaps coeval in part with the Beaverdam
Formation. He noted that in central Wicomico County, near Salisbury,
Pensauken channel-fill deposits trench through the ‘‘Yorktown(?) and Scale

Cohansey(?)"* Formations and rest directly on the underlying St. Marys ST __Miles

Formation of Rasmussen and Slaughter (1955). E—HIE}_—I“‘: i ;“‘O : ‘=’1 !
; r >

KENT ISLAND FORMATION (MIDDLE WISCONSIN OR UPPER Kilometers . =

SANGAMNON) — Inierbedded silt, clay, and sand, with abundant
organic matter in places. Clayey and silty sediments underlie most of
Dorchester County except the northeastern part where sandy and, in
places, gravelly materials overlic the Beaverdam Sand or the Pensauken
Formation. In the central County, the Kent Island Formation forms an
cssentially featureless plain that slopes southward from a low drainage
divide just south of the Choptank River and the uplands to the cast. The
Kent Island plain is traversed by several south-flowing streams, such as
the headwaters of the Blackwater River, the Transquaking River, and
the Chicamacomico River, which are separated by broad flat areas with
poorly-drained soils. The Formation underlies a broad lowland (max-
imum width 45 km or 38 mi) that is part of a plain extending for ncarly
200 km (125 mi) along the east side of Chesapeake Bay. A west-facing
scarp with a toe at an altitude of about 7 m (25 ft) scparates this lowland
from higher land to the east. In Dorchester County, this scarp is not as
prominent a topographic feature as it is to the north of the Choptank
River.
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THICKNESS OF CLAY AND SAND-
BORROW AREAS
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JAMES ISLAND FIGURE: 14a DRAWN BY: AS |JCHECKED BY:GVK
EZCR INC. SLOPE STABILITY ANALYSIS :
) Exterior Dike to EL. +10 :Case—1 |DATE: AUG., 02 |JOB NO.: 01552 |SCALE: As Shown




k- 20 12’ 20 =

|— .

u .

™ EL.10 o Ll
- . eL.8t Ldisbos
~ Y= 120 pof Dmwm ——— — — g — T R AT T - — —_—

Lo b= 30—~ . DREDGE 72 PP L
bho Y- =T __ Czempst - = L= 100psf— — ofL
g y= 120 pef, ¢= 28°, C= 0 psf
< P
o - o
d b =20 STRATUM_]” Silty Clay:y= 110 pecf, $= 0, C= 800 psf =20 - E

|
-
. L)
EL.—40
. —40 40 -
, Slity Clay:y= 120 pcf, ¢= 0', C= 1800 psf
STRATUM—11I y Clayiy pet, 4 Ps
= -60 -60~
CASE-2: Exterior Dike to EL. +10 SCALE
H: 1" = 20
v: 1" = 20
JAMES ISLAND FIGURE: 14b DRAWN BY: AS |CHECKED BY:GVK
E,ZCR, INC, SLOPE STABILITY ANALYSIS .
Extorlor Dike fo EL. +10 : Case—2 |DATE: AUG., 02 |JOB NO.: 01552 |SCALE: As Shown




_ 40 40
-] .
N 12’
™ EL.10. b,
l\-‘-/ 7= 120 DO g — — o o _y_ _EL8 ym |
ELO  DREDGE 12 ?;.O_ Pt 5 ‘
- R e e T e — — — £= 100 psf__ — o .
8 y= 120 pef, ¢= 28°, C= 0 psf
; — z
L STRATUM—II Stity Sand:y= 120 pcf, ¢= 28", C= 0 psf Q
— - b=
w -20 =20 = <
>
. G
: -
L
L. -40 ~40
EL.~50
Silty Sand:y= 120 pef, ¢= 28, C= O psf
60 STRATUM~II 50
- SCALE =
H: 1" = 20'
CASE~3: Exterior Dike to EL. +10 v: 1" = 20

E2CR, INC.

BY: AS |CHECKED BY:GVK

JAMES ISLAND FIGURE: 14c DRAWN
SLOPE STABILITY ANALYSIS _
Exterior Dike to EL. +10 : Case-3 DATE: AUG., 02

JOB NO.: 01552

SCALE: As Shown
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TABLE-1: ENCLOSED AREA ALONG CENTERLINE OF ALIGNMENT

James Island
E2CR Project No. 01572-04

Case Enclosed area (Acres)
Dike Alignment No.1 978
Dike Alignment No.2 2,126
Dike Alignment No.3 1,586
Dike Alignment No.4 2,200
Dike Alignment No.5 2,072
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TABLE-2: Depth of Borings
James Island
E2CR Project No. 01572-04

Note : * Depth from the existing water surface at El. 0.00

Botiig Depth ?f water (‘fe'et) Depth (feet) of boring from
at the time of drilling water surface*
IB-1 9.0 50.0
JB-2 10.5 50.0
JB-3 10.0 40.0
B4 105 70.0
JB-5 9.0 40.0
JB-6 11.0 29.0
IB-7 9.0 40.0
JB-8 9.5 400
JB-9 8.5 40.0
JB-10. 8.5 50.0
JB-11 10.0 40.0
IB-12 95" i 27.5
JB-13 5.0 29.0
JB-14 8.0 285
JB-15 7.5 33.0
JB-16 80 50.0
JB-17 10.0 445
JB-18 9.0 56.0
IB-19 14.5 50.0
JB-20 14.0 45.0
JB-21 8.0 28.0
JB-22 12.0 28.0




Note : * Depth from the existing water surface al El. 6.00

* = Sep the enciosed Unifled Soli Classification Systern

TABLE-3: SUMMARY OF LABORATORY AN'D VANE SHEAR TEST RESULTS

James lsland

E2CR Project No, 01572-04

BORING | SAMPLE | DEPTH* NATURAL LIQUID | PLASTICITY ORAIN SIZE OISTRIBUTION UNCONFINED SHEAR STRENGTH FIELD VANE SHEAR STRENGTH uscs STRATUM
NO NO (FEET) MOISTURE LMIT INOEX GRAVEL | SANO FINES COMPRESSION | PENETRO | TORVANE {UNOISTURSED| REMOLDED | SENSITIVITY | CLASSIFICATION®"
CONTENT(%) (%) [%) (%) (%) (%) Cu (PSF) QP(PSE) TV(PSF) {PSF) (PSF)
5-3 13,0-15.0 317 82 18 SM it
S5 18.0-20.0 835 ]
S-5 28.5-25.0 §3.6 ]
JB-1 S7 28.5-30.0 43.8 n
S-8 33,5-35.0 80.5 42 15 ML ili
S-9 43,5-45.0 70.8 i
S-10 48.6-50 69.8 150 220 il
S-1 10.5-12.0 37.5 1
87 23,5-25.0 18.3 18 SM it
=0 S-B 33,5-35.0 36.2 500 500 i
s-10 | 38.5-40.0 40.9 750 420 . il
S-11 43.5-45.0 424 ili
s-12 | 48.5-500 54.8 62 28 B50 540 CH i
S-3 13.0-15.0 23.1 94 [} b SP-SM 1
S-8 23.5-25.0 28.4 50 cL il
JB-3 S-7 28.5-30.0 43,8 500 500 il
S-8 33.5-35.0 38.4 750 800 in
S-9 38.5-40,0 50.0 750 950 ili
S-2 12.0-14.0 28.1 92 8 SP-SM li
S-4 18.0-18.0 251 22 SC i
S-5 20.0-22.0 253 ] SP-SM i
5% S-8 28.5-30.0 24,3 30 SM ]
S-10 | 3s.5-40.0 19.3 95 5 SP-SM ]
S-11 43.5-45.0 18.0 80 10 SP-SM I
S-12 48.5-50.0 22.8 74 26 150 150 SC-SM it
$-13 | 53.5-55.0 21.5 1250 800 il

Page 10f 6




Nota : * Depth from the existing water surface at E. 0,00

* ¢ See the enclosed Unlifiad Soll Classification Systam

TABLE-3: SUMMARY OF LABORATORY AND VANE SHEAR TEST RESULTS

James Island

E2CR Project No. 01572-04

FIELD VANE SHEAR STRENGTH

BORING | SAMPLE DEPTH* NATURAL LiqQuio PLASTICITY GRAIN SIZE DISTRIBUTION UNCONFINEO SHEAR STRENGTH uscs STRATUM
NO NO (FEET) MOISTURE LT INOEX GRAVEL § BANO FINES COMPRESSION PENETRO TORVANE | UNDISTURBED| REMOLDED | SENSITIVITY CLASSIFICATION®®
CONTENT(%) | (%) (%) % (%) (%) Cu (PEF) QP(PSF) TV(PSF) {PSF) (PSK)

o 614 | 56.5-60.0 19.8 7 600 320 sC I
516 | 68.5-70.0 28.5 20 SC In

S-4 15.0-17.0 33.0 n

55 17.0-18.0 25.9 250 200 0l

o ST-1 | 18.0-21,0 47.2 47 28 53 cL 1
S8 | 265.30.0 30.9 74 28 SM il

s | 3asaes0 30.6 0

s-10 | 36.5-40.0 62.8 200 500 n

sa 15.0-17.0 3a1 250 350 3 I

85 18.0-21.0 40.8 350 320 1]

JB-6 ST-1 | 21.0-230 25.2 18 i SM i
56 | 23.0-25.0 27.0 28 1 cL n

s-7 28.5-30 237 [

53 13.0-15.0 329 200 320 k n

84 150417.0 38,7 250 260 1

S5 17.0-18.0 25.2 n

JB<7 sT1 | 210220 39.8 33 16 40 305 350 400 sC "
sT2 | 220230 318 34 18 a7 P SC il

s7 | 285300 455 600 340 il

s8 | aasaso 248 1

S-4 16.0-18.0 23.8 I

s-5 | 18.020.0 26.0 85 sC I

JB-8 S6 | 200220 232 72 cE 1
s9 | 336350 25.9 n

S0 | 38.5-400 20.8 m

JB-3 S-1 - 8.0-11.0 314 21 sC |

Page2of8




TABLE-3: SUMMARY OF LABOR D VANE SHEAR TEST RESULT
James Island
E2CR Project No. 01572-04
Nole : * Depth from the existing water surfece at El. 0.00
* " See the enclosed Unliled Soll Clessllivation System
SORING | SAMPLE DEPTH* NATURAL LipuID PLASTICITY GRAIN SIZE DISTRIBUTION UNCONFINED SHEAR STRENGTH FIELD VANE SHEAR STRENGTH Uscs STRATUM
NO NO (FEET) MOISTURE LIMIT INDEX ORAVEL | SAND FINES COMPRESSION | PENETRO TORVANE {UNDISTURBEO| REMOLOED | BENSITIVITY CLASSIFICATION'*
CONTENT(%) {%) {%) (%) {%) {%) Cu [PSF) OP(PSF) TV(PSF) {PSF) (PSF}

8.2 11.0-13.0 44.3 200 200 1

83 13.0-15.0 44.9 |

JB-9 S4 | 150-17.0 48.4 z !
5T-1 19.0-21.0 45.1 40 17 28 405 650 1000 CL [}
56 21.0-23.0 371 fit

57 23.0-25.0 39.6 260 200 11}

JB s8-8 28,6-30.0 437 25 SC i
S9 33.5-35.0 481 n

S-10 38,5-35.0 38.3 it

56 18.0-20.0 40.9 88 180 220 CL [

s-7 22.0-23.5 227 Il 29 ) SC 1l

S8 23.5-25.0 221 83 7 SP-SM ]

JB-10 59 28.5-30.0 41.7 275 200 ]
5-11 38,5-40.0 28.4 25 SC {{]

512 43.5-45.0 323 35 8C [{]

813 48.5-50.0 335 65 35 SC 1}

s-2 12.0-14.0 286 |

S-3 14.0-16.0 30.0 1

54 18.0-18.0 216 250 240 1

4811 5-5 18.0-20.0 20.0 250 340 1
8T-% 22.0-24.0 32.2 58 123 100 160 CcL |

87 28.5-30.0 24.2 94 6 SP-5M i

S8 33.6-35.0 312 27 SC il

8-9 38.6-40.0 21.2 [}
JB-12 83 14.0-16.0 35.9 L]
S-4 18.0-18.0 36.8 250 400 L]

Page 3 of 6




TABLE-3: SUMMARY OF LABORATORY. AND VANE SHEAR TEST RESULTS

James Island

Note : * Depth from the exlsting water surface at El. 0.00
* * Soo the enclosed Unlfied Soll Classificstion System

E2CR Project No. 01572-04

BORING | BAMPLE { DEPTH’ NATURAL | LiQuio | pLASTICITY QRAIN SIZE OISTRIBUTION UNCONFINED SHEAR STRENQGTH FIELD VANE SHEAR STRENGTH uscs STRATUM
NO NO (FEET) MOISTURE LM INOEX GRAVEL | sAND FINES COMPRESBION | PENETRO | TORVANE |UNDISTURBED| REMOLOED | SENSITIVITY | CLASSIFICATION™
CONTENT(%) (%) (%) (%) (%) (%) Cu (PSF) QP(PSF) TY(PSF) (PSF) (PSF)
ST1 | 18.0-200 ars 74 138 cL m
JB-12 S5 22.0-24.0 342 250 280 I
S8 24.0-26.0 41.9 n
S3 9.0-11.0 17 SM "
= ST1 | 13.0-15.0 38.0 35 16 () 250 200 cL 0
V-1 16.0-18.8 87.2 1387 427 32 H
S§ 17.0-19.0 33.2 n
s-2 10.0-12.0 389 235 480 I
V-1 12.0-12.8 29.4 256 57 4.5 n
JB-14 53 13.0-15,0 348 n
S-4 18.0-18.0 39.2 n
S5 18.0-20.0 41.9 172 280 1
§-2 10.0-12.0 19.0 21 sc It
S-3 12.0-14,0 34,7 42 12 250 340 " ML w
i V-1 14.0-14.8 35.6 1850 598 3.1 1]
ST1 | 150-17.0 55.3 98 750 500 540 cL I
V-2 17.5-18.2 343 1224 370 3.9 ]
S-4 18.0-20.5 236 250 360 1}
S-1 8.0-10.0 328 2 SM [l
S-4 14.0-160 | 974 84 31 195 200 MH "
S-5 18.0-18.0 47.2 n
P S8 18.0-20.0 229 1250 1180 1l
87 23.5.25.0 20.8 1500 1200 fl
S-8 28.5-30.0 36.8 1500 1200 L]
S-10 | 38,5-40.0 35.7 1500 900 fll
s-11 | 435450 323 1415 700 n
Paged ol B




Note ; * Depth from the existing water surface et EL 0.00

* ¢ See tha anclosed Unified Soll Classificetion System

TABLE-3: SUMMARY OF LABORATORY AND VANE SHEAR TEST RESULTS

James Island

E2CR Profect No. 01572-04

BORING | SAMPLE | DEPTH® NATURAL | Liouid | PLAsTiCITY GRAIN SIZE DISTRIBUTION UNCONFINED 6HEAR STRENGTH FIELD VANE SHEAR STRENGTH Uscs STRATUM
NO NO (FEET) MOISBTURE | LIMIT INDEX GRAVEL | sANo [ FINES COMPRESSION | PENETRO | TORVANE |UNOISTURBED| REMOLDED | SENSITIVITY | CLASSIFICATION®
CoNTENT(%) | (%) (%) (%) (%) (%) Cu (PSF) OP(PSF) TV(PSF) (PSF) (PSF)
S-1 10.0-12.0 24.4 "
§-2 12.0-14.0 24.4 n
s-3 14.0-18.0 25.4 17 SM ]
S5 18.0-20.0 303 I
JB-17 S8 | 285250 39.4 ul
S-7 | 285-30.0 318 1]
S8 | 335-35.0 26.4 "
s-3 | 385400 249 m
S10 | 435-460 42.0 M
s-1 9.0-11.0 24,2 [
§-2 11,0-13.0 222 n
53 130-15.0 26,0 i 1l
S-4 15.0-17.0 24.4 7 SP-SM 1
S5 17.0-18.0 222 i I
JB-18 S6 | 235250 262 21 2 SC 1
87 26.5-30.0 815 u
S8 | 335350 22,0 m
S0 | 385400 26.2 n
s10 | 425450 293 n
S11 | 485500 334 "
S1 14.5-18.0 19.9 i
§-2 18.0-18.0 218 "
tats S-3 18.0-20.0 21.8 [l
[ 20.0-22.0 263 15 SM [l
S5 22.0-24.0 27.4 [
S8 | 240-26.0 228 il
PageS5ol §
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Note : * Depth from the existing water surface at El, 0,00

** See the enclosed Unlfied Soll Classification Syatem

TABLE-3: SUMMARY OF LABORATORY AND VANE SHEAR TEST RESULTS
James Isfand

E2CR Project No. 01572-04

FIELD VANE SHEAR STRENGTH

SORING | SAMPLE | DEPTH' NATURAL LIQuiD | PLASTICITY GRAIN SIZE DISTAIBUTION UNCONFINED SHEAR STRENGTH uscs STRATUM
NO NO (FEET) MOISTURE LIMIY INDEX GRAVEL | 8AND FINES COMPRESSION | PENETRO | TORVANE |UNDISTURBED| REMOLDED | SENSITIVITY | CLASSIFICATION®
CONTENT(%) (%) (%) (%) (%) (%) Cu (PSF) QP(PSF) TV(PSF) (PSF) (PSF)

S7 28.5-30.0 8.8 [

Jp-18 59 38.6-40.0 28.5 h
ST-1 40,0-42.0 30.6 33 9 36 221 600 460 SM 11

S-12 48..4-60.0 439 ]

S-1 14.0-16.0 241 Il

2 16.0-18.0 25.6 Il

S-3 18.0-20.0 28.3 5 SP-SM ]

4820 S-4 20.0-220 28.2 )
S8 28.5-30.0 323 Nl

v 30.0-30.8 1082 626 17 1l

8T-1 31.0-33.0 40.7 42 24 82 380 750 620 CL 1]

V-2 33,4-34.0 1224 341 38 L]

$-1 2.0-11.0 54.0 3 166 120 ]

S-2 11.0-13.0 55.4 It

s-3 13.0-16.0 26.7 m

Je-21 VA 15.0-16.8 1737 938 1.8 n
8741 16.0-18.0 241 29 12 83 441 1800 1200 ]

V-2 18.0-18.8 1110 142 7.8 1]

S-4 15.0-17.0 31.2 1000 ' 800 L]

85 17.0-19.0 42.8 1000 600 1]

S-1 12.0-14.0 281 I

S-2 14.0-18.0 33.8 1

JB-22 S-3 18.0-16.0 31.8 I
S-4 16.0-20.0 30.1 [11]

S 20,0-22.0 283 W

S6 23.5-25.0 31.8 il

Page G of 6
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TABLE-4:

SUMMARY OF BORROW AREA SOILS DATA

James Island
E2CR Project No. 01572-04

Depth of Upper Thickness Lower Thickness Remarks
Boring Water Clay* of Upper Clay* of Lower
No. (ft.) Thickness Sand (ft.) | .Thickness | Sand (ft.)
(ft.) (t.)
JB-1 9 0 10 31+ A Good
JB-2 10.5 35 19 17+ . Good
JB-3 10 0 13 17+ h Good
JB4 10.5 0 40+ : 3 e
JB-5 9 0 7 5 17+ Good
JB-6 11 0 5 13 (s Marginal
JIB-7 9 0 5 25+ - Marginal
JB-8 9.5 0 7 13 10 Good
JIB-9 8.5 0 4 17 = No Good**
JB-10 8.5 0 18 10 12 Good
JB-11 10 13 17 . - No Good**
JB-12 9.5 0 4 12 2 No Good**
JB-13 5 0 7 17 R Good
JB-14 8 0 3 10 8 No Good**
JB-15 75 0 5 8 13 Marginal
JB-16 8 0 5 20 17 Marginal
JB-17 10 0 8 273 ; Good
JB-18 9 0 18 27+ X Good
JB-19 14.5 3.5 21 11+ n Good
JB-20 14 0 12 8 11 Good
JB-21 9 19 - ~ g No Good**
JB-22 12 0 3 15+ 5 No Good**
Note:

* Includes clay, clayey sand and sand containing too much fines, requires removal.
#*Not economical to mine the sand when the strip thickness (es) exceeds 10 ft. or when the quantity of sand is

less than 5 ft.




TABLE-5: SAND BORROW AREAS AND VOLUMES

James Island
E2CR Project No. 01572-04

Section* ?&l&r Tg:\_l;:: Sand Depth (Ft.) Yglu:‘:
A 6,457,500 13 3,109,167
B 3,611,250 17 2,273,750
Cc 9,720,000 18 6,480,000
D 8,640,000 12 3,840,000
E 3,375,000 15 1,875,000
F 2,835,000 4 420,000
G 2,520,000 9 840,000
H 2,902,500 5 537,500

Total Cu. Yd. 19,375,417
Reduction Factor for unknown conditions = 22%
Total Availatfle S.ar_id, Cubic 15.1
Yard (in millions)
Reduction for loss due to Hydraulic Dredging = 15%
Net Available Sand, Cubic Yard 12.8

(in millions)

Note: * See Figure 11 in Appendix A




TABLE-6: SUMMARY OF SLOPE STABILITY ANALYSIS

EXTERIOR DIKE (20FT)
James Island
E2CR Project No. 01572-04
Case Factor of Safety
Circular failure Block failure
Dike Foundation through sand
Case 1A 1.49 1150 . 1:59
Case 1B 1.49 1.48 2]
Case 2 1.49 1.56 NA
i Case 3 1.49 2.09 NA
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TABLE-7: SUMMARY OF SLOPE STABILITY ANALYSIS

EXTERIOR DIKE (10FT)
James Island
E2CR Project No. 01572-04
Case Factor of Safety
Circular failure Block failure
Dike Foundation through sand
Case 1A 1.49 2.29 172
Case 1B 1.49 2.20 1.70
Case 2 1.49 2.48 N/A
Case 3 149 2.30 N/A
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UNIFIED SOIL CLASSIFICATION SYSTEM

SOIL CLASSIFICATION CHART

e PLASTICITY CHART
MAJOR GROUPS SYMBOL| TYPICAL DESCRIPTIONS o 1 O uou;g ”"3, i o st
SRR 0 _
INORGANC SKTS, VERY FINE SANOS, ROCK
Ml_ FLOUR_ SHLTY OR CLAYEY FIME SANOS
SILTS AND CLAYS a0 A
"1 NORGAMNMIC CLATS OF LOW TD MEDIUM
UIOUIOALIMT CL PLASTICITY, CRAVELLY CLATS, SANGY CLATS, CH /
LESS THAN 30% SILTY_CLATS, LEAN CLAYS " = ag P
54
ORCANIC SILTS AND ORGANIC SILTY CLAYS .:!3 5 e
FINE- oL OF LOW PLASTICITY E_, r !
GRAINED) { z 304 =t =
HORGANIC SHTS, MCACEOUS DA - s
S01S MH DATOWACECUS FINE SANDS OR SILTS, E Ei CL B
so% on] SILTS AND CLAYS k> AL ;E ¢, f"'
MORE WORGANIC CLATS OF HIGH FLASTICITY,
mases | UouD umaT CHI o eins o L MH 8 OH
Yo 200 | GREATER THAN 50% e i L -
OH o'::;:o‘%"c:_us OF MEDIUN TO HMIGH I CL-ML ‘; ML B OL
r
S W
T, MUCK AND OTHER
PT ;.E:A;‘\: s:.:’; OTHER HIGHLY
WELL -GRADED GRAVELS AND GRAVEL - i
GRAVEL CLEAN GwW SAND MIXTURES, UTTLE OR NO GRADATION CHART
ANO GRAVELS FINES
GRAVELLY |ystvee on POORLY GRADED GRAVELS AND GRAYEL
sois MO FinCs GP SAND MIXTURES, LITTLE DR NO FiNES PARTIELE 5 S12E
ORE THAN Iy MATERIAL SIZE
0% Of GRAVELS : LOWER UIMIT UPPER LIMIT
FIORy b GM SLTY GRAVELS, GRAVCL- SAND- SAT
CDARSE - :’é;mg FINES ; Mt L \METERS [SIEVE SITE  WUUIMETERS | SIEVE SIZE
G'fsf:’z?“"“ i CLAYEY GRAVELS, GRAVEL-SAND-C:
SEVE YEY GRAVELS, GRAVEL-SAND- CLAT
m!s GC porh, A SAND FINE 074 200 042 40
0 MEDIUM os2 40 2.00 10
N WELL-GRADED SANDS ANO GRAVELLY
wOnRE S:Ng SANDS SwW SANDS, LITTLE OR NO FINES coMRse 280 o .75 3
3% SANOY GRAVEL
RETANED uTTLe On BOOALY GRADED SANDS &ND GRAVELL) FINE 4.76 3 s Ya”
N Mo sons NO MNES SP wo;.um: OR NO FINES 4 d
200 SIEVE COARSE 19 e 76 3"
MORE THAN SANDS - -
> wrTH SM STY SANDS, SAND-SHLT MIXTURES CoBBLES 75 3 305 12
PRI FINES BOULDERS 30s 127 914 36
MSING  LusewcciasLe
Mo 4 SIEVE m:; SC CLAYEY SAMDS, SAMO-CLAY MIXTURES
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| E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-1
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/13/01 11/13/01 0.00 at
COORDINATES DEPTH WATER ENC. AT END DRILL AT 24 HRS CAVED DEPTH
N- 38° 31.740 W: 76° 19.427 '
DRILLER WEIGHT OF HAMMER {HEIGHT OF FALL | TYPE OF CORE | DEPTH OF BORING
Tony O. 50
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
_ — C. Jacobs 1
2 _§ - SAMPLE DATA 5=
i >
E ; ESTLETA g DESCRIPTION 3 S E gé % BE REMARKS: i
8 | peemm 32 | 32 g =4 | 33 .
i =3 2 & %] E P P 2 I
0 0 Water | Water depth |
1 1 8.8' @ 11:55 |
i 1 7 am
L 5 -5 = - 2
i| Dark reddish gray, moist, Silty ., & "
- 10 ] | fine SAND, trace Shell (sM) 7| 51 [ 24| 1-2-2-31 DS 7 8
S-2 | 24"} 7-5-5- 118"
Medium reddish gray, Silty fine PRS0 S
SAND, trace Shell (SM}
4 S8-3 |24"112-3-3-3] DS 414"
L 15 -
41 5S4 24" | 4-3-2-1 DS {14
L 4 ¥ :
. S“S a " ] | o R n
Greenish gray, moist, Clayey e e R L
- 20 1 -SILT, little to trace fine Sand
1 (ML) i i
L T S-6 18" WOR DS 12"
254 -25-
1 1 S-7 {18" WOR DS 118"
- 301 -30-
] 158 118" 2-1-1 DS 118"
35 -35




"7 - R " [BoRING No. S
] E2CR, Inc. BORING LOG -
| PROJECT PROJECT NO. PAGE
James Island 01572-04 2
g . SAMPLE DATA
E | gum| g — o (88| 32 | B |EH| e
E. DEPTH E gz Z >8, ggg 28
5] @ RS z‘ ~ %3 a P g‘j
y “Greenish gray, moist, Silty _
b / CLAY, little to trace fine Sand T |
1 % (cu 1 -
e % 159 (18| 2-2-2 DS 118"
. 40 - %40..% —_— . =
*% 1S-10{ 18" (WOR/12"-1 DS 118"
- 45{ -45- %
% 1s-11{18* | wor/is~| bps {1s"
- 50 -50 4 :
1 Bottom of Boring @ 50.0 feet | ]
- 654 -55 = -
4 . ]
- 604 -60- - A
- ﬁ ..
- 651 -65- . g
-70{ -70- . .
- 751 75 - . -




E2CR, INC.

BORING LOG

PROJECT PROJECT NO. BORING NO, i
James Island 01572-04 JB-2
o BEGUN COMPLETED HOLE SZE GROUND ELEVATION
Eastern Shore, Maryland 11/14/01 11/14/01 0.00 at
COORDINATES DEPTH WATERENC. |ATENDDRILL | AT 24 HRS CAVED DEPTH
N: 38°32.082 W: 76° 19.451
DRILLER WEIGHT OF HAMMER [HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 1bs. 50
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO,
C. Jacobs 1
o SAMPLE DATA
STRATA | o = >
F | | peceron (8| 3 850 |5E| e |
A 2 = s8] 39 g 33
0 u Water | 1 Water Elepth
10.5'
-5 { -5 e 4
. ] ] |
1 J 4 J |
101 -104 N -]
Greenish gray, moist, Silty 1 s-1 | 18" | woR/18" D d a
— / CLAY, little Sand, trace shell . -
//4} _ fragments (CL) {S2 |24" |wWOR24*| ds { 0
Greenish gray, moist, Silty flne " = ;
181 SAND, trace shell fragments S-3 | 24" | WOR/24 DS -+ 2
{SM)
Light to dark gray, moist, fine # S4. 124" (3-2-2-21 pS {14
SAND, trace Silt {(SP-SM) . 2.,. .
' Greenish gray, moist, Silty fine | 4713-3-1-11 DS 120
20 1 SAND (SM)
4 S-6 4 24" 1 1-1-1-3 DS 424"
Gray, moist, fine to coarse S-7 (18"} 7-4-5 DS 118"
" 25 1 ~ SAND, trace Gravel (SM) |
|
Gray, moist, fine to coarse S-8 | 18" [16-27-14] DS. |18"
30 1 SAND, little fine to medium
—— Gravel and Silt {SM) i 1
Greenish gray, moist, Silty -
E CLAY (CH) 159 |18 1-1-2 DS 118"




- — g — RS =T T =
BORING NO. |
PROJECT PROJECT NO. PAGE
1 James Island 01572-04 2 1
§ SAMPLE DATA ]
7 Lol
E(2 | 2 £l 32 | 28f | =8
ELE/ 5] DESCRIPTION g 5 3% REMARKS:
A | perm %z éiz 8 & 5
2 3 B 3° (58] 32 §E§ §§
- ;‘7 Greenish gray, moist, Silty ~d
] / CLAY (CH)
'I%
— % 18-10| 18" | WOR/18" [ DS 14" !
- 40| 40 % ,
| . ]
] . % n |
=— //’ is11(18"[4-2-5| ps {18 |
L 451 -45 % : :
i% j
‘// 1s12|18"| 6-7-7 | bs 118"
50 { 50 (&4 - o E e
' Bottom of Boring @ 50.0 feet
551 -554 -
I | 1
-60{ -60 -
-65{ -65 r
'—-———-— “1 -l
-70{ -70 -
-754{ -754 .




E2CR, Inc. BORING LOG  [*™°™ o . |
| PROJECT PROJECT NO. PAGE
i James Island 01572-04 2
2 SAMPLE DATA
= . N 1 >
| g nggjam = DESCRIPTION g g § E g§ éi g g § E REMARKS:
A | DEPTH Z z <8
% v = :3 2' ~ v E a (2] g
7 Grayish brown, Silty CLAY,
i % trace Sand (CL)
, % S-9 |18"| 3-4-5 DS 118.0 |
oS i Bottom of Boring @ 40.0 feet | i i —
| .
'I- 45 1 -4b- ﬂ
-504 -50 -
.’I ]
|
- 85 -55 4 |
ILLj— ] i
-60 4 -60- a
fl &
|
- 65 -65 =
- 70 4 -70 -
754 -75- . |




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-3
== BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/14/01 11/14/01 0.00 at
COORDINATES DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N: 38° 31.897 W: 76° 20.065
DRILLER WEIGHT OF HAMMER [HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 40
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
9 SAMPLE DATA
TA | 3 = »
, E %A g DESCRIPTION go- gE gg, g%é ‘éé REMARKS:
g -
2 ke % ] © é ; 2 [} Eg w %
] (O TP 2. Water ik i 17 i k Water depth @
i E ] 9.9’
|
l | | J
L5 1 54 . -
J , i '
- . |
F 101 Orange brown, moist, Silt;' fine . i
SAND, trace Shell fragments S-1 124" 2-3-4-41 DS {12" 1
Orange brown, moist, fine to " "
coarse SAND, trace Shell S-2 1247 16-7-9-10f DS 24
fragments and Silt (SP-SM) y
B 4 53 |24 | 10101 pg g
Light gray, orange brown, P B =3 =
= moist, Silty fine SAND (SM) .| 54 | 247 6-6-5-3| DS 424
' | 55 | dan 5‘8'135'50’ ps 420
- 20 1 :
Grayish brown, Silty CLAY, | ]
trace Sand (CL) S6 |18 4-3-3 DS 118"
L. 25 i
, 157 |18 | 1-4-4 | ps {18
e ey 7/
=0 - |
/ % 168 }18" 3-3-5 DS : 18"
‘35 | a5 UV




E2CR, INC. ORIN
'PROJECT PROJECT NO. BORING NO.
i James Island 01572-04 JB-4
| SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/15/01 11/15/01 0.00 at
JCOORGINATES DEPTHWATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL _ |TYPE OF CORE | DEPTH OF BORING
Tony O. 140 lbs. 70
TVPE OF DRILL RIG & METHOD DEPTHTOROCK _ |LOGGED BY: PAGE NO.
C. Jacobs 1
g SAMPLE DATA
1 strata | 3 N o | >
g ELE/ 2 DESCRIPTION gg EE %E;, g%a g‘é REMARKS:
il 3 %2y 58 | 8% ES
' 0 " Water | I Water Depth 11.5"_
I _
fag ] - 4
~ - a
- 10 - 0 -] :
Dark gray, moist, fine to medium 1 o " 5. 1490
SAND, trace shell fragments (SM) e i W = B
Bright orange brown, moist, fine to} S-2 |24"  7-10-9-18 DS q22"
medium SAND, trace Silt (SP-SM) |
- 15 - -1 S-3 j24" 8-4-2-2 DS q24" i
Light orange brown, gray, moist, | |
Silty fine SAND, with alayerof | S-4 |24"| WOR/124-5 | DS {18 I
gray Silty Clay on the top (6") (SC) f
" "6 ¥ {24~ I
| | Orange brown, gray fine SAND &3 _,24 | 6-10-10-10 DS 124
20 Light gray, moist, fine to medium
SAND (SP-SM) 1 S-6 {24"| WOR/12-1 DS 124"
Dark gray, moist, Silty fine to 1 a - . 14gan
i medium SAND, frace Shell ST 1S bs |18
fragments (SM) | |
Gray, moist, fine to medium 1
1 SAND, trace fine Gravel (SM) 1 S-8 [18" 11-7-5 ps 118"
- 30 L 4 Greenish gray, moist, Silty Clay,
S // little fine Sand (no sample) . ]
% j
3 1 Brown, moist, Silty fine SAND
(SM) 189 |18 6-9-14 DS 718"
[ %] [ Brown, moist, Silty fine SAND. g i T




BORING NO.
E2CR, INC. BORING LOG JB-4
PROJECT PROJECT NO. PAGE
James Island 01572-04 2
SAMPLE DATA
= | STRATA = & o
& | EEs DESCRIPTION ?‘o 55 gé S’SE Sﬁ REMARKS:
8 | oerm 222 g S8 3g 5] § o
(2 v2 P [Z] E a a
T (SM) ]
x| Gray, moist, fine to course SAND 3
| (SP-SM) y .
1810 [18"] 18-12-20 Ds 118"
- 40
1s-11 187 947 Ds 118"
45 -
;.12'4:';" Greenish gray, moist, Silty SAND, | S-12 {18" 9-4-7 DS 718"
" 50 M with a layer of 8" greenish gray
W Sandy Clay from 49' (SC-SM) 1 .
] | ]
Le3850%
114 R ]
¢4 Greenish gray, moist, Silty Clay | S-13 |18"}  7-23-30 DS 18"
- 55 - e \(cL)
17 Greenish gray, Clayey SAND, withy 7
Ml a 2" layer of fine to medium Sand - ]
(1] and trace Gravel (SC-SM) ] |
//ﬂs
5} ##~ Orange brown Silty GLAY (SC) S-14 118" 6-12-26 Ds 718"
60 1 .r"i,/.: Brownish gray fine to course
7251 SAND . ]
i'a‘ Greenish gray, moist, Silty SAND, 1
’f«:: ss with thin layers of Silty Clay and 7 S-15 }18" 11-23-25 DS 118"
- 65 4! 55 ine to coarse Sand (SM-SC)
4
1 ¥1 ’ I -
dilit
] ;5 . 4
bH ‘p
25 ‘ﬁ | ]
I
feiss 1s-16[18" 5812 DS 18"
- 70 Eadetal
Bottom of Boring @ 70.0 feet




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-5
1= BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/16/01 11/16/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
| N: 38° 32,150 W: 76° 20.924 )
DRILLER WEIGHT OF HAMMER" | HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 40
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
5 § SAMPLE DATA
STRATA = >
g ELE/ 2 DESCRIPTION 5 s ! E g -3 % & REMARKS:
R | peemm | % % “ g & 8 5 8
5 -6 | 2 [ 7] A n §
0 o1 Water 1 Water depth
9.0' @ 8:40
] a.m.
- 5 A -5+ = -
| Dark gray, moist, fine SAND, . L
- 104 10 trace Silty and Shell fragments | S-1 1247 14-13-23-30| DS - 18 |
= (SM) '
= 3 w | 24-22-18-
Orange brown, moist, fine 4 S7 |24 122 e DS 422"
4 SAND, trace Silt (SM) =
i Dark gray, moist, Silty SAND, | g.3 |24~ 5-1-2-1 Ds 420"
little Clay, trace Shell fragments
{SM-CL) : i
-4 " -1-2- "
Greenish gray, moist, Silty g 7% g8 -251 05 120
CLAY, with Sand (CL) = .
4 56 [24" | 2-1-1-2 DS 420"
Pushed
- ST-1 | 24" - 16"
Tube S e
Dark gray, fine to medium " .|
SAND, trace Gravel (SM) S6 124" 5-8-145 DS 247
Green with white layers, moist, : .
Silty fine SAND (SM) 1 §7 | 24" 5-10-15-200 DS {24" |
Pl R NN | .
Gray-ish. §r‘een, moist, Silty fine |
SAND, trace Clay {SM) S-8 | 18" {12- 14- 21| DS 112"
Grayish green, moist, Clayey | ]
fine SAND, with white layers at| S$-9 | 18" | 8-21-5 DS 116"




. E2CR, Inc. BORING LOG  [*™" o .
PROJECT PROJECT NO. PAGE
James Island 01572-04
§ SAMPLE DATA
,\ o >
E HE( g DESCRIPTION gd gg §§ %gﬂ gé
o DEPTH R z 2] 5
] L] v é ; g v E § mé
waed the bottom, trace Gravel (SC}
e ~
":/‘7' Grayish green, Silty CLAY
] 4 {Hard, may be Bedrock) (CL) [S-10118"5-11-21| DS 118"
il Bottom of Boring @ 40.0 feet ' =
- 451 -45 -
L 50 { 50 s
- 55 { -55 .
b o
- 604 -60- -
L 651 65 - N
L 70{ 70~ -
764 -754 .




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
| James Island 01572-04 JB-6
I5re BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/16/01 11/16/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N:38°32.314 W: 76° 20.368 7
DRILLER WEIGHT OF HAMMER | HEIGHT OF FALL [ TYPE OF CORE | DEPTH OF BORING
Tony O. 140 1bs. 28.7
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
) ; § SAMPLE DATA
TRA ; | & >
B ™ g pescarTon 35 |BB| BT | 830 |EE| weeme
EPTH z o
o [ % % % § ;2’ b E g 3 5
0 0 ] Water | Water dépth
— 11.0°
L 5 c ,5 -1 P
.L i
Dark gray, moist, fine SAND, - i
\trace Silty and Shell fragments | S-1 | 24" |1-5-11-12f DS 19
(SM)
Orange brown, moist, fine 1 S-2 | 24" | 9-10-11-7 DS 418" !
SAND, trace Silt (SM) |
GReenish gray, moist, Silty 53 ?4 g S Ca
\CLAY (CL) /1 )
\ Brownish gray, fine to medium | S-4 | 24" 11-84-4 | DS 424"
\SAND, trace Silty (SM)
Greenish gray, moist, Silty - S5 | 24" | 2-1-1-1 DS 24"
CLAY (CL)
Silty SAND (SM) | et « | Pushed o
ST-1 ] 24 Tuhp ST 16" |
Grayish brown, Clayey fine " .
SAND, trace Gravel (SC) 1 55 | 247 |8-19-28-33 DS {24
Green, moist, Siity CLAY with a
white layer on the bottom (CL) -
,//J‘ Green, moist, Silty CLAY {CL}
/'// = ; S-/7 10.27 50/2% DS 0.2
— - Bottom of Boring @ 28.7 feet - —_ S
- 30 -30 - =
351 -35




E2CR, INC. BORING LOG | ]

PROJECT PROJECT NO. BORING NO,
James Island 01572-04 JB-7
S BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/21/01 11/21/01 0.00 at
COORDINATES DEPTH WATERENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N: 38° 32.620 W: 76° 21.890
SRILLER WEIGHT OF HAMMER*|HEIGHT OF FALL | TYPE OF CORE | DEPTH OF BORING
Tony O. 140 Ibs. 40
TYPE OF DRILL RIG & METHOD DEPTHTO ROCK | LOGGED BY: PAGE NO.
C. Jacobs 1
. SAMPLE DATA '
ik -
DESCRIPTION %0- 8& 55 521?: S & REMARKS
3% 22| 35 | 384 |38
@ . =4 (2] E A vi 5
Water | \ Water depth
9.0' @ 9:50
i g a.m. .

medium SAND, trace Silty, line] 51 | 24 | 7-3-1-2 | DS 12"

Dark gray, moist, fine to ‘
Shell fragments {SM)

1 82 | 24" |7-10-10-7| DS 18"

i

S$-3 | 247 | 6-1-1-1 DS 18"

Greenish gray, moist, Silty
CLAY (CL) |

S-4 124" | 1-1-1-2 DS 24"

Greenish gray, &;oist, Sandy * 4 h
CLAY (CL) 1585 }24"| 2322 | DS {24

Greenish gray, Clayey SAND Pushed

(8C) - ST-1 | 24" Tube ST 4 O

FUShEd
4 [-2 | 24" T "

Gray, moist, Silty fine to w | 19-14-14- il
medium SAND (SM) 155 42450 T g ¥, 20

Brownish black, moist, Silty S-7 | 18" 1-2-3 DS 118"
CLAY, trace Sand {CL}

Brownish black, moist, fine to ' .
medium SAND, trace Clay {SM)] S-8 | 18" | 14-6-6 DS 118"




-40.

-45_

_50_

_55-

-60.

_65-

_70-

-75 -

14-23-35 DS 1

r BORING NO.,
E2CR, Inc. BORING LOG  [™eV i
PROJECT PROJECT NO. PAGE
James Island 01572-04 2
§ ' SAMPLE DATA
STRATA B =] 2
E ELE/ g DESCRIPTION A 5 g{-‘,- g € 5 % E | HE REMARKS:
o vzl W 38| 35 | ded |3
& | > -4 (% E a @ &3
[ Brownish black, moist, fine to
medium SAND, trace Clay (SM) ] 5
Brownish gray, moist, fine to 1
coarse SAND (SM) 169 18" 8"

Bottom of Boring @ 40.0 feet




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-8
T BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/26/01 11/26/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH |
N:38°31.115 W: 76°21.832
DRILLER WEIGHT OF HAMMER. | HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 40
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
§ SAMPLE DATA
- - >
E ok — 3o |8E| B | 830 |EE| wee
z Z '
sl | & 5 138| 3¢ WEE 28
0 1] | " Water | 3 Water'agpth
9.5" @ 10:00
a.m.
5
5 4 -6 ] |
I J ]
—_— ] ]
- 104 -10-[1%] Dark gray, moist, Silty fine to -
____.I medium SAND, trace Shell 41 51 24" | 7-5-7-7 DS 127
fragments (SM)
1 82 124" | 6-5-5-6 DS 24"
M Gray,moist, Silty fine SAND ) R
{15 -1 Jot Mo S 453 |2a| 7522 | ps 24
' 7-2-WOR/
e S-4 | 24" i
Greenish gray, moist, Clayey = o y 12" s ol
B SAND (SC) o .2‘4“ 0 '
| Greenish gray, moist, Sandy Fiel Qe Lk
{ 201 -204 CLAY, trace Shell fragments :
| (cu 4 S-6 | 24" | 8-14-9-14 DS 18"
Orange brown, moist, fine to $-7 |18"| 6-11-30 | DS 718"
" 25 1 coarse Clayey SAND, trace Silt
and Grave! {SC) ]
Grayish green, moist, Clayey S-8 | 18"]17-15-30| DS 718"
- 30 1 SAND, trace Shell fragments
=) (SC) ]




[ - L ~ |BoRING No. o
E2CR, Inc. BORING LOG o n.s
PROJECT | PROJECT NO. PAGE
James Island 01572-04 2
§ SAMPLE DATA
a >
g —_— 2 DESCRIPTION g g | gg S £ . % <) REMARKS:
o |pem | % = | 28 s8 3 E % 8
5 « « > & “Ea %} a’
T[Z7 Grayish green, moist, Clayey
{ff SAND, trace Shell fragments - ’
b — ; % (SC) d 1
/ Grayish green brown, moist, ]
] é Clay SAND, little Gravel (CL) ] S-10 | 18" 50/3" DS 7 3"
(401 A0 gottom of Boring @ 40.0 feet | | | i ==
k e 1 g
4
- 45 { -45 - -
F501 50~ 5 - _
| : ' |
- 55 1 -55 . -
— 1 |
I
__———! - g 4
604 -60 o .
i | &
| - ]
- 65 { -65- . ]
; ‘ 1
—i “ |
- 704 -70 Ny —
_.._i L




E2CR, INC. BORING LOG
PROJECT PROJECT NO, BORING NO. |
James Island 01572-04 JB-9 |
S BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/26/01 11/26/01 0.00 at
COORDINATES DEPTH WATERENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38° 31.200 W: 76° 21.399 I
DRILLER WEIGHT OF HAMMER | HEIGHT OF FALL |TYPEOF CORE | DEPTH OF BORING |
Tony O. 140 Ibs. 40
INPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
. § SAMPLE DATA
N o =
E a8 DESCRIPTION 55 | BE gé 228 & REMARKS:
B | e | 32 z <8 %g g 3
0 Q Water | : | Water depth
[ ’ 8.5'
L 5 -5 = = -
77 Light green, moist, Clayey :
L 104 -10 -[{%%4~SAND, trace Gravel (SC) -4 S-1 | 24" | 6-5-5-3 DS 414"
{ IR Dark gray, moist, fine to |
EEEEEH medium SAND, trace Shell | [P . .
‘ ? \fragments and Silt {SM) bl e bS 124
=0 ] / Dark gray,moist, Silty CLAY
/ (cL) 1 s3 | 24" | worr24"| DS {24
- 151 -15 / , - ‘
. -/ - S-1 | 24" | WOR/24" DS 424"
7
| ! % { S5 | 24" | WOR/24" | DS 424"
.:/ /) .
0] 20- "/% Greenish gray, Silty CLAY {CL) | ST-1 | 24" P_tlj_sr;ed sT  24-
7 7, ube
Greenish gray, moist, Silty i
' /// CLAY (CL) i -‘
// Grayish brown, moist, Sandy
I / CLAY (CL) 1 S-7 24" WOR/24" DS 424"
- 25 | 254 / 1
_——l_ -
“,f 7 Light green, moist, Clayey S-8 118"} 9-10-12 | DS 718"
- 30 1 -30 2540 SAND (SC)
Grayish—brown; moist, Sllty_-_‘ 1
= o CLAY (CL) S-9 §18" | 14-19-26 DS 7 1ST]




E2CR, Inc. BORING LOG 7 i JB-9
PROJECT PROJECT NO. PAGE
James Island 01572-04
o SAMPLE DATA
STRATA | 5 ! >
E ELE/ g DESCRIPTION 30- BE §§ .‘32 E!g
DEPTH 3 gz % Z g 8 g = g 8
o %] i E! P “ E oy P2 a
y/ Light to dark green, moist,
| / Sandy CLAY, with white layers ]
-I / {CL) - 1
1 / Light to dark green, moist,
] dy CLAY, with white | g
. Y (Sé’[') o T s 21-24-26 | DS
~40 41 -40 4 .
| Bottom of Boring @ 40.0 feet
-45 4 -45 T
50 1 -50 —
- 6561 -55- —
F60 4 -60 P
-65 1 -65 - ~
704 -70- o
-754 -75 - ]




E2CR, INC.

BORING LOG

PROJECT PROJECT NO, BORING NO.
== JamesIsland  01572-04 ~JB-10
[sm; Fr———= BEGUN COMPLETED HOLE SEZE GROUND ELEVATION |
Eastern Shore, Maryland 11/27/01 11/27/01 0.00 at
COORDINATES DEPTH WATERENC. |AT END DRILL AT 24 HRS -CAVED DEPTH
N: 38°31.928 W: 76° 20.671 ;
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 50
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
; o SAMPLE DATA
5 il >
‘ E i 2 DESCRIPTION s E gé Sg BE REMARKS:
A |pom | & 2 2 28 gm %8
g [~} 2] B Z'. -4 [} E a v 2’2
0 0 ] Water | Water depth
_“"_' ] 8.5'
| ] J .
o 5 P -5 — - =1
| Dark gray, Moist, Silty SAND, { 5.1 | 18| 5.6- 6 ps 110"
. 10 A trace Shell fragments
Orange-brown tan, moist, Silty | 5.9 | 24" | 6-8-6-6 DS 414"
fine to medium SAND
4 S8 | 24" {11-5-4-10 DS 4127
. 15 - S-4 |24"| 6557 | DS 14"
. | 55 [24"]| 6.2-1- 124
Gray, moist, Sandy CLAY (CL)* A4, 6 2 1. B3~ 34
{1 56 |24"| 3-3-3-3 DS 424"
- 20 3 3 ;
Brown to dark gray,-moist, fine « | Pushed
to coarse Silty SAND (5C) 5T 1| 24" | "1ipe S o &
1 Brownish gray, poorly graded s7 118" | 6-10-9 DS 18"
SAND, trace fines {SC) 1 1
- 1 S8 }18" | 15-16-21 DS 118"
}‘ AV ] |
//’_" Light green, moist, Silty CLAY, S-9 | 18" 146-19-35| DS 18"
~301 -30 “/ little Sand (CL)
% '
1 g




.7__,.‘<V S

, BORING NO.
E2CR, Inc. BORING LOG  [*™" o
PROJECT PROJECT NO. PAGE
James Island 01572-04
. SAMPLE DATA
STRATA e >
g ELE/ DESCRIPTION gd SE gE % ﬂé
A | permn ! z g Z =g @ g
. & s34 3 S 2 mg
Greenish yellow, moist, Clayey
: ] SAND, little Gravel (SC} 2 1
{2 Greenish yellow, moist, Clayey .
g2zt SAND, little Gravel (SC) J
7| Light greenish brown, moist,
LA S-11 | 18" | 16-22-32 DS 114
L 40 ‘\_ff 4 Clayey SAND {SC)
i s-12| 18" | 21-36-49| Ds 118"
- 45 1 G
{7 $-13 118" | 18-21-30 DS 118"
- 504 -50 (*’tﬁ -
| Bottom of Boring @ 50.0 feet
- 551 -55 -
- 604 -60 -
"
- 651 -65- -
- 704 -70 —
754 75 -




E2CR, INC.

BORING LOG

PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-11
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/27/01 11/27/01 0.00 at
COORDINATES - DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°30.826 W: 76° 21.068
DRILLER WEIGHT OF HAMMER [HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Jbs. 40
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
, g SAMPLE DATA
=X >
E %ﬂ g DESCRIPTION G SE gé‘; %é fié REMARKS:
8 | permn g z % Z g = 3 %o
o D % 3 & SES | S 5
0 0 ] Water | Water depth |
] 9.8' @ 9:30
i N 3 a.m.
ﬂ ] )
L 5 . -5 = o =
1o 1, = Greenish gray, moist, Sandy I B
[T CLay (cu ' WS e = Be g, 1
T ‘Dark gray, moist, fine to
/ medium SAND, trace Shell / 41 82 |24"] 3-1-1-1 DS 424"
- // fragments and Silt (SM)
l /275 Orange brown, moist, Silty = n -1- "
- 15 -15 S-3 |24 3-1-2-2 DS 424
7/ \CLAY, trace Sand and Gravel
’ (CL) : » |WOH/12"- .
% Gray,moist, Sandy CLAY, ‘with™3] Pt 2:1 i 112 DS 124
3 / 1° layer of yellow Clayey Sand 5 -
1 / and little Gravel on the top (CL) 4 S-5 | 24" | WOH/24" | DS 24"
-201 -20 - / -
Pushed
| 4 ST-11} 24" 4
: f? 4 Tube ST 0
f} ST-2 1 12¢ Pushed DS 14"
TETY Gravi : ; Tube
w1y Grayish brown, fine to medium d = i
SAND, trace Silty and Gravel S8 | 247 | WOH/24 DS q12
- 25 1 (SP-SM)
187 |18" | 12-15-19 DS 718"
= 30 p
2c | .35 [Z47 Light green, moist, Clayey S-8 | 18" |33.5-35.0| DS 18"




E2CR, Inc. BORING LOG  [™c™ .
PROJECT PROJECT NO. PAGE
James Island 01572-04
§ ) SAMPLE DATA
STRATA X >
g ELE/ 2 DESCRIPTION gg é’é S‘ ¢ %g gé
EPTH
K 3 3°|138| ¢ g 23
| ?x SAND (SCy
._._.._l ¥ ﬁ E ]
e - i
—o ]
|| S | - -
| S9 |18 | 172830 DS 1 8"
- 40 T 404" Bottom of Boring @ 40.0 feet T
L 451 -45- - -
- 50| -50- - .
- 551 -65- : R
= -I - z'_ il
60 60 ] ;‘
— ]
L6565 R .
-70 4. -70 - .
— ]
L 75 -75- . .




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-12
e BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 11/28/01 11/28/01 0.00 at
COORDINATES DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°30.334 W:76°21.195
DRILLER WEIGHT OF HAMMER' | HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. ' 275
TYPE OF DRILL RIG & METHOD DEFTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
. § SAMPLE DATA
x| STRAT. 2 o
E lae g DESCRIPTION & s 5’5 55 Eg 2 REMARKS
8 | o % 22 gg 58 2 8
(% o Z' (<4 n E a w &
0] U | Water | Water depth
| ] 9.5*
\
F B 1 -5 - — -
10 FEEEE Dark gray,moist, Silty fine
ik SAND, trace Shell fragments ] -1 | 24" | 3-2-2-1 ps 4 10"
Greenish gray, moist, Silty 4 S2 | 24" | 6-6-6-6 DS 424"
SAND, layer of orange brown, {
5 Silty Sand @ 13.0" (SM) S-3 24" | WOR/24" ] "
Lo ] Light gray, moist, Silty CLAY L ~4 L =
(Cy
] .1 54 |24™) 2-2-2-2 DS 4 24"
| | Dark gray, moist, Sandy CLAY : « | Pushed A
| /; (CL-ML) R i i el
't 20 T '20 ._.// P h d
ushe
] 4 ST- 4" . 1 24"
% ST-2 |2 Trits DS {24
. % 1 856 | 24" | 2-2-2-21 DS 24" |
- //// — o " LN
L 95 4 . S-6 |24" |2-2-32-21 DS 24 !
HiH| Dark brown, moist, Silty SAND,
some Gravel - J
LI . !
Bottom of Boring @ 27.5 feet i
' |
- 30 -30- = <
_35 -35




E2CR, INC.

BORING LOG |

PROJECT PROJECT NO. BORING NO.
James Island - 01572-04 JB-13 '
opeen BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland - 11/05/01 11/05/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°30.267 W: 76° 20.737
ORILLER WEIGHT OF HAMMER | HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 1bs. 28.8
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
. § SAMPLE DATA
= o4 o
g STRATA g SR o P ,‘ﬂg 55 | g fﬂé REMARKS:
A | pern | & g < %é 58 % & g S
& “r (2] P v E a o §
0 0] Water | T | water depth
= i 5.0' @ 9:00
T iy a.m.
Brownish gray,moist, fine to 3 y
| medium SAND, little Silty, trace] 51 |24"| 3214 | DS 19
Shell fragments
: S-2 | 24" | 4-4-4- . 124"
Light brown, moist, fine SAND, po = aé
little Silt (SM) -16-20-
Jd 53 |24n 10-16-20 Ds 15
23
g 3_4 24n _ o = 9 "
:: /j: Greenish gray, moist, Silty FE 82650 DS 23
g CLAY cu « | Pushed
= = # ’:: {ST-1|24 Tube ST 416
B 5 = —M] Wi r
B itgtet) 1 vs |24~ Va“;";',p @ vs |26
; Greenish gray, moist, Sandy . 0
CLAY S5 |24 1-1-1-1 DS 424"}
- 20 - ] i
| S 4 J
Grayish green, moist, Clayey 1 g5 | 18" 12-17-23 DS 118"
. 25 SILT, little Sand
1 S7 116" 50/2 DS q 2®
. Grayish green, moist, Siity .
L30d -30- SAND, trace Clay and Gravel -
] End of Boring after refusal 28" i
8" |
. 1
35 -35




& E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB - 14
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/05/01 12/05/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N:38°29.632 W: 76° 21.054
DRILLER WEIGHT OF HAMMER | HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 28.5
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
G g SAMPLE DATA
STRATA | & % : e
E ELE/ 2 DESCRIPTION ég %E §§ ggé gé REMARKS
DEPTH 9
2 : |34 58 | 3E: 38
0 0 | Water ] . : ] © | Water depth i
8.0’
-5 -5 ] &
Dark gray, moist, fine SAND,

\trace Silt and Shell fragments | S-1|24% | 76-4-4 DS {247
Greenish gray, moist, Clayey
SAND 162 [24"| 2-1-11 DS 424"

Greenish gray, moist, Silty
CLAY, trace Sand

Greenish gray, moist, Silty

S3 12471 1-2-11 DS 124"

151 CLAY
+ S-4 21_¥" WOH/24" DS 414"
. 1 S5 | 24" | 2-1-1-1 DS {24"
KX Greenish gray, moist, fine
SAND, trace Silt 1 ]
156 |18"]8-12-186 DS 118"
L 25 E
1 Auger Refusal at 28.5 feet . [
-301 -30- . e




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-15
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/07/01 12/07/01 0.00 at
COORDINATES DEPTH WATERENC, |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°29.502 W: 76°20.418 ’
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
o Tony O. _— 140 Ibs. & | m ke S 8
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO. i
C. Jacobs 1
’ § SAMFLE DATA
STRATA = e
E ELE/ 8 DESCRIPTION 50- BE gé’; 5% <k REMARKS:
A | DEPTH § gz g § N g = % 0o
5 @ © 2 4 (7 E ] m§ -
0 Q ] Water Water depth
2 1 7.5' @ 9:50
] i ] a.m.
] i N
i eb) -5 N -
Dark gray, moist, fine to
medium SAND, trace Silt { 511|247 8-7-8-7 DS 4 12°
L 10 - ] \Or'ange brown, moist, fine to /
1 \coarse SAND, trace Silt g - <
211 Orange brown, moist, fine to S2_[\Z24= [A2-uatesl  BS 2
| coarse SAND, trace Silt and
\;Sravel (1" layer of Silty Clay at/{ S-3 |24"|2-2-2-2| DS 24"
; the bottom) (SC) 5 v
154 -16 _”L,r':, \Greenish‘gray, moist, Silty / V-1 112" 114.0-14.8" VS
T \CLAY, trace Sand M) [} g7.q | 24» | Pushed | oo 1o,
I |:ﬂ" Greenish gray, moist, Silty _ Tube
i jfu\cuw, trace Sand (CH) VZ | 12" [17.0-17.8°] VS
‘:"’ A Greenish gray, moist, Silty g
1l \cLaY, titte Sand 1S4 |24"| 22520 | DS {24
L 204 -20 Al Greenish gray, moist, Silty
L0 ] CLAY, little Sand, (2" grayish | i
2i2:1 ibrown Silty Sand, little Gravel at L
1 ithe bottom)
Grayish brown, moist, fine to 1
coarse SAND, some Gravel, | S-5 | 18" 50/3" DS 1 3"
- 25 trace Silt
166 | 18" 50/3" Ds 1 2"
& 30 4
] Bottom of Boring @ 33.0 feet
35 -35




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO,
James Island 01572-04 JB-16 |
= BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/03/01 12/03/01 0.00 at
COORDINATES ] DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N: 38° 30.067 W: 76° 21.430
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE | DEPTH OF BORING
Tony O. 140 Ibs. 50
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO,
C. Jacobs 1
. § SAMPLE DATA
Ty >
E v g DESCRIPTION gd %E Sé E%E A REMARKS:
8 | perrH S “ ?3 =8 g g g %8
1 & . e e i | 2F3 | =g
0 4] | Water 4 Water depth
1 8.0' @ 1145
i 1 1l a.m. |,
' J i |
-5 { -5 = g
Dark brownish gray, moist, fine « lWoH/12-1- A
Sand, trace Shell fragments and| 5-1 |24 2 DS 16
- 10 1 Silt (SM)
{4 82 {24 7-2-3-4 DS 414" |
Dark gray, moist, Siit S 24 7 g DS 124
r157 -5y M|} Dark brown, moist, Clayey SILT 54 1247 |WOH/N8-11 DS 24
WAl (Organic) (MH)
ik «1 S5 [24"{1-1-2-2| DS 424"
1 ¥ |
" Gray, light green, Siity CLAY '
1% i i Y {56 |24"|5-6-6-9| ps {24 !
204 -20- %
o A - 7
{777 Brownish green, moist, Sitty | 57 | 1g* [ 12-1 4211| bs J18"
L 28 { .98 4/ CLAY, little fine Sand
7 | _
% | -
% 158 |18"| 91116 | DS {18”
- 30 -30 /
v ]
/] i
! Light green, moist, Silty fine 1 s.9 | 18" | 15-20-45 ps {18
35 -35




(.. o — -~ |BoRiNG No. |
EZCR, InC- BORING LOG enNo JB A 16
PROJECT PROJECT NO. PAGE |
James Island 01572-04 2
§ SAMPLE DATA
STRATA - '3 5
g ELE/ 8 DESCRIPTION gd EE Sg, ESE 5";‘ REMARKS:
A | perIH é = mé o gmg %8
) v z& %] E A mgé |
8 [ \SAND, Tittle Clay S —
7 4 Light green, moist, Silty fine . | .
| SAND, little Clay . 1 |
1S-10{ 18" | 12-12-18 DS 118"
W { Tight green, moist, Silty SAND, |
B! little Clay with white thin lines | ]
q -
4 - 4
= 1s-11]18"| 16-34-37| Ds 118"
- 45 4
18121 18" | 14-21-30 D 118"
99 Bottom of Boring @ 50.0 feet | '
- 654 -55 - _
E ] .
- 60 1 -60- & . 3
b b .«j .
| 1 |
-654 -65 - - =
- 704 -70 - ]
- 75 -75 ~ L I
e = “




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-17
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION |
Eastern Shore, Maryland . 12/10/01 12/10/01 0.00 at
COORDINATES 'DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°32.009 W: 76° 21.339
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE | DEPTH OF BORING
Tony O. 140 Ibs. . 44.5
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
§ SAMPLE DATA
STRAT = >
E = el 2 DESCRIPTION 5 BE gé S é REMARKS
o | DEPTH 3 2z g § =3 2 2 ]
5 L] L] P v E B %3 g"
0 [1] Water 3 "~ | Water depth
.' 1 10. 0' @ 1:00
—— 1 1 p.m.
L 5 -5 - ={ -
4 i I
1108 Dark gray fine to medium 51 | 24n J
SAND, trace Silt and Shell | 51 [ 247 |5-4-6-6} DS 16
I\fragments f -
;41 | Orange brown, moist, fine to [ S-2 [24"}6-5-4-3| DS {12"
1 {EE8] 'medium SAND, fittle Silt ] | .
L 151 -15- Gray, moist, Silty fine SAND | 5.3 | 24" |4-2-2-2| Ds | 24
] {Sm)
{itk *{S4 [24"}4-2-2-2| DS {24
] Gray, moist, Silty CLAY, littl
/ e " 1ss |24 |1-1-1-1| ps {24
201 -20 /A
7/ 1 | !
s % ! |
V774 Greenish gray, moist, Silty 1s6 118" | 10-3-4 Ds 118"
L5 [0 el // CLAY, little Sand (6" layer if 15
/ Sand, and Gravel @ 24°, with |
| / thin white layers) _ |
/ 187 | 18" [10-20-22| Ds 118"
-304 -30 %
’ / 1 s8 | 18" |10- 20- 37 118"
35 -35 é b 18




== ‘ ) ' BORING NO. =
E2CR, Inc. BORING LOG ° &
PROJECT PROJECT NO. PAGE
James Island 01572-04
2 SAMPLE DATA
STRATA | § - =
E ELE/ g DESCRIPTION gg :%35 gi, g%g é}g
A | perma :
% “ V’E ; A @ E al» E
z/ fireenish gray, moist, Siity ] i = -
1 / CLAY, little Sand (6" layer if .
1 / Sand, and Gravel @ 24", with 3 1
] // thin white layers) - ]
A / 169 |18"[16-34-46{ DS 115"
L 204 40 ,// A
|- ,"x// |
/
7 | _ |
{77/ Grayish green, moist, Silty {8-10 | 12" | 48-50/2" | DS { 8"
| 451 45— CLAY, little Sand with thin | - - |
45 45 l A i
| white layers J |
Bottom of Boring @ 44.5 feet l
- 501 -850 - -1 -
- 551 -b5 - ~
-60{ -60 = 1
—
- 65 -65 - ~ ]
k
- 701 <70 -
- — |
- 751 75 . B




T = T TR

E2CR, INC. BORING LOG

L e o

PROJECT PROJECT NO. BORING NO.
s James Island 01572-04 JB-18 |
e BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/06/01 12/06/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38° 32.240 W: 76° 20.358 )
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 56 !
TYPE OF DRILL RiG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO. |
C. Jacobs 1
s § SAMPLE DATA
STRATA . 2 %
E ELE/ 8 DESCRIPTION go =fE %% g% S H REMARKS
& |oeem | & 3 % § 3o B % 8
. ] - . “ ZH « E a |3
0 0 Water | Water depth
] ] 9.0
- 5 -5 - —| |
1] Dark gray, moist, fine to J |
F 107 -10¢ medium SAND, trace Silt and S-4 124" 14-4-7-9 DS 18
Shell fragments
Tan, moist, fine to medium 1 §-2 | 24" |12-15-10-9) DS - 6"
SAND, trace Silt
Orange brown, tan, moist, fine | 5.3 | 24" | 1-2-1-4 pDs - 24"
15 to medium SAND, little Silt,
{ 1_\trace Shell and Orqanic§ /| 1 sa |24 12-14-15- os | 1a-
Orange brown, moist, fine to 21
- 11 medium SAND, trace Silt {SP- ¥} i\ G
s —_{ s5 |zan [T s oa |
1 Orange brown, moist, Clayey
L 20 - SAND, some Shell fragments R .
{SC) ] | |
i ] | i
Gray, moist, Clayey SAND, S6 18" 3-5-5 Ds 718"
r 25 some Shell fragments (SC)
Greenish gray, moist, Silty !
o CLAY, little Sand ]
187 |18"] 5-6-14 DS 118"
L 30 -
1 = | p
I I N S
1 1 8-8 | 18" ] b- 15- 31 DS 118"
35 :




E2CR, Inc. BORING LOG ™" 1 i
PROJECT PROJECT NO, PAGE
James Island 01572-04 2
8" SAMPLE DATA
: = Ly o >
E mﬂ.%JuA g DESCRIPTION go gg §§ §§§ gé REMARKS:
DEPTH z Z
5 © ©v [ 2] ﬂ ;g mE = wg
7 Greenish gray, moist, Silty
% CLAY, little Sand ] .
? 4 |
% 159 | 18" |12-15-24| DS 118"
L 40 { -40- ,%‘
_V i
.% - _
% 1510 18" | 9-23-562| DS 118"
- 45 1 -45 %
1 g 4
77 |
é 18-11})18"|7-11- 1056 DS 118"
-504 -bO —,7//
J/A 4 Y
-// -
4 1"; -1 n n e n
//// $-12 | 18" | 33-5072 DS 18
L 655 1  -55 A1 . .
1] Greenish gray, moist, Sandy
\ SILT, trace fine Gravel ]
Bottom of Boring @ 56.0 feet 1 .
- 601 -60 o "
- 651 -65 - 2|
- 70{ 70 - - i
751 75~ - -




. E2CR INC BORING LOG
| PROJECT PROJECT NO. BORING NO.
i James Island 01572-04 JB-19 |
= BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/06/01 12/06/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°32.561 W: 76° 20.086 )
= T WEIGHT OF HAMMER [HEIGHT OF FALL  |TYPE OF CORE | DEPTH OF BORING
Tony O. 140 Ibs. 50
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
" § SAMPLE DATA
STRATA - o >
g ELE/ & DESCRIPTION S aE SE'S ‘.S’gﬁi <= REMARKS
A |perm | & g = % & 8 g"’ g 28
0 ¢} | Water ; Water depth
14.5 @ 9:00
a.m.
- 5 -5 . i '
. - 10 1 -10 - -1 -

Dark gray, moist, Silty fineto + g.1 | 18~ 5-8-9 .
medium SAND, with a fayer of e 187

orange brown, Silty fine to S-2 24- V_ 8- _ w |
\medium Sand at the bottom < =0 P

! | Greenish gray, moist, Silty
i IICLAY with a layer of {8") f
-iorange brown, moist, Silty fine, (

S-3 24" 18-8-8-8] DS 424"

i |to medium Sand
Greenish gray and orange
brown, Silty fine to medium
SAND (SM)

Orange brown to light brown, .
roist, Silty fine to medium J S-6 | 24" [4-5-11-22 DS -+ 24"

S-4 | 24" |6-7-9-12| DS 24"
55 16-8-32-44 DS | 24"

¥
N
i
1
N
4l
I

'SAND (SM)
| {0range brown, moist, Silty fi
o medium SAND
. Light brown, moist, fine to :
\medium SAND, wace Silt /_] S-7 18" 54-53-50/3 DS 18"
;] Light brown, moist, fine to i
coarse SAND, some Gravel I .

a5 | .35 [ Gray, moist, Clayey SAND S-8 118" 16-3-2 | DS

118"




E2CR, Inc. BORING LOG _ [®™™ 1
PROJECT PROJECT NO. PAGE
James Island 01572-04 2
2 SAMPLE DATA
STRATA | © 9 9§ Bg = g P
ELE/ =] DESCRIPTION : & 3 :
5 perTH | & %% g 2 3 g g mg gg REMgpies:
& P e ] 3R & E 3 | %5
1 Gray, moist, Clayey SAND N = —
Greenish gray, moist, Clayey S-9 [18"| 9-4-4 DS 118"
SILT, little Sand (ML) “Pushed '
ST-1124.0 Tube 418
. o $-10 | 18" [ 9-19-35 | DS | 18" |
Gray, moist, fine to coarse Sl
ZZNSAND 1511118 4-4-4 DS 118" |
“54  Greenish gray, moist, Clayey
w41 fine to coarse SAND -
/)] Greenish gray, moist, Silty S-12 118" | 5-6-11 DS 118"
[« 50 T '50 \ CLAY
1 Bottom of Boring @ 50.0 feet a
‘_——'_ N -4
- 654 -55 - i
-604 -60- L
- 651 -65 o
- 70 -70 4 4
I- 75 -75 -




. E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
] James Island 01572-04 JB-20
s . BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/12/01 12/12/01 0.00 at
COORDINATES DEPTH WATER ENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°32.640 W: 76° 20.849 i
DRILLER WEIGHT OF HAMMER [HEIGHT OF FALL  |TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 45
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
§ SAMPLE DATA ‘
: >
3 w | B DESCRIFTION is | 2 3 £ 22 Hb REMARKS:
8 | perrn § g z % 8 Se % & % 8
g . v 2] -4 ~ w E a 7] §
[o G Water ) i Water depth
1 1 | 14. 0" 9:30
1 a.m.
. | £ |
— ]
s 5 d -5 - — —
® [+ - -
Brownish gray, moist, Silty . « [WOR/16/2/ "
SAND, with a 6" layer of Sitty | 51 | 24 3/3 B %"
,‘\Clay, trace Shell fragments on |
3| ithe top ) _ _z 1 S-2 | 24" | 2-4-5-6 DS {247
Orange brown, moist, Silty fine ;
SAND, with alayer gray fine | g3 |94~ |12-14-15-| oo |0
Sand, trace Shell fragments and 20
ekt ik oK) | 54 |2a"[11-14-88] ps |24 |
|
i
1 S5 | 24" [14-10-12-8] DS 424" ,
] 1T | I
Greenish gray, moist, Silty | !
T cLay (cu I |
] /E U . d
" E S-6 | 18" 1-2-2 DS 118"
' 4
-307 -30 hl V-1 | 12" |Vene Shear] VS '
ALy o Pushed
] 18T-1]24 Tube ST
‘ ] il V-2 112" [Vane Shear, VS
5 | .35 |[{l#] Dark gray, moist, Silty SAND, | 57 {18~ | g.6-5 DS | 18"




E2CR, Inc. BORING LOG  [*™™ .
PROJECT PROJECT NO. PAGE
James Island 01572-04 )
SAMPLE DATA
STRATA —_ o >
E ELE/ DESCRIPTION e s | & E g 5 % a8
A | permH 32 32| Z2s 2a9 | 33
0 ©0 3 2 w E A 7] 5
. “trace Clay and Shell fragments N B ] —
TEOL 1 Dark gray, moist, Silty SAND, 1
trace Clay and Shell fragments .
S-8 | 18" | 6-9-12 DS 118"
- 404 -40
S9 | 18" | 50/5" BS - J-15¢
e I R Bottom of Boring @ 45.0.feet
-501 -50- e
- 55 1 -B5 -
- 604 -60- € =
| I !
-65 1 -65 B
- 704 -70 -
-75{ -75- .




E2CR, INC.

BORING LOG

N: 38°31.619 W: 76°20.712

PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB -21
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/10/01 12/10/01 0.00 at
COORDINATES . DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH

orteR WEIGHT OF HAMMER | HEIGHT OF FALL | TYPE OF CORE | DEPTH OF BORING
Tony O. 140 Ibs. 28
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
- ) SAMPLE DATA
STRATA | 5 = o
E ELE/ 2 DESCRIPTION go- gg %9‘_} ggé gé REMARKS:
8 |oeem | & = 38| 3§ ES 3
& l D 2 P a mg =
0 -0 Water | Water depth
| 9.0’ @ 9:30
| 1 a.m.
L5 1 -5 1
[ ——! 3 “1
= 1 1 1
|
I : ] 1
S o ;
L 10 -10- Dark gray, moist, Silty CLA s-1 | 24" | worpzar| ps | 24n
ﬁ 1 s2 | 24" |WOR/24*| DS - 24~
2 )
V/ Grayish green, moist, Silty .
'://// CLAY, little Sand 153 |24715-7-7-8| DS {24
1B V774 Greenish gray, Silty CLAY (CL) | V-1 | 12" [Vane Shear] VS
« | Pushed =
A sTuf2e ]| TR ST {24
. V-2 | 12" {Vane Shear] VS
oo 04— I s-4 | 24" | 54.3- DS - -
2 ///g Grayish green, moist, Silty i B S
Y14 CLAY, little Sand \
% 1
—_— *% 1 S5 | 18" 6- 3-4 DS 118"
- 251 -25- /
| T - _
/ |
7 _
Bottom of Boring @ 28.0 feet
| 1 4
t3o{ -30- - .
1 1 |
| B
35 -35




' E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 JB-22
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/10/01 12/10/01 0.00 at
COORDINATES DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N:38°32.110 W: 76° 21.825
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 28
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
§ SAMPLE DATA
STRATA =4 2
E ELE/ 8 DESCRIPTION Bo- EE 35 Egé ﬂé REMARKS:
A | pertH g § “ % é = ?" g g g % 3
& ] ] i kR | 98
0 U] Water | Water depth
12.0° @ 9:10
N a.m.
| L | I
1
| | i ]
-5 1 -5 - -
| . . |
| | l
L 104 -10- . E
Dark gray, maoist, fine to ,, o |
|, medium SAND, trace Silty and | S71 | 247 [23-10-3-3| DS 424 i
‘Shell fragments [
Greenish gray, moist, Silty 4 S22 |24" | 1-1-1-1 DS H 24"
CLAY, trace Sand
483 124" 12-1-1-1 DS 424" '
- : I
3 i'
S-4 24" | 1-1-1-5 bs {24
Green gray, moist, Silty CLAY, . .
with a 6" layer of fine to coarse]| S5 | 24" 26-15-9 DS 424
SAND, little Gravel 21. B'
Grayish green, moist, Silty 1 f
, CLAY, little Sand S-6 |18 |26-30-35| Ds 118" .
- 25 + |
| |
| Bottom of Boring @ 28.0 feet R ) I 1
304 -30- -
T 1
| |
' 35 -35




. E2CR, INC. BORING LOG

PROJECT PROJECT NO. BORING NO.
James Island 01572-04 CP-1
SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastemn Shore, Maryland 11/29/01 11/29/01 0.00 at
{[COORDINATES DEPTH WATER ENC. | AT END DRILL AT 24 HRS CAVED DEPTH
N: 38° 32. W: 76° 19.841
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 50
TYPE OF DRILL RIG & METHOD DEFTH TG ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
§ SAMPLE DATA
: >
STRATA s
g ELE/ 2 DESCRIPTION a5 | 28 S’% Sgé gé REMARKS:
& | perH g % z 3 & >Q % E g 8
% . m (] L7 2, ~ 7] a (=] a
0 U Water ] Water Depth @
1 1 12.0'
L 5 _5 = -

Gray Silty SAND

-154 -1b
Boring . 4

1
o
2

201 -20

| - ﬂ

o5 Greenish gray, Silty SAND




[ - | R BORING NO.
E2CR, Inc. BORING LOG Coei
PROJECT PROJECT NO. PAGE
James Island 01572-04
SAMPLE DATA
STRATA y - S
g ELE/ DESCRIPTION gg %S §§ ggg %é
3% 138| 3% | 2Ez |38
| Greenish gray, Silty SAND i
Boring
-40 1 . =
CPT
3 45 - -~ —
i ] !
- 50 A 5
Bottom of Boring @ 50.0 feet
- 551 -55- . .
- 601 -60 . =
- £ - - -
- 65 { -65 s .
- 701 -70- i i
L 75 {  -75 4 i
] |




E2CR, INC.

BORING LOG

PROJECT PROJECT NO. BORING NO.
James Island 01572-04 CpP-2
SITE BEGUN COMPLETEO HOLE SIZE GROUNO ELEVATION
Eastern Shore, Maryland 12/04/01 12/04/01 0.00 at
COOROINATES . DEPTH WATERENC. |AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°31.696 W: 76° 21.463
ORILLER WEIGHT OF HAMMER [HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 1bs, : 27
TYPE OF ORILL RIG & METHOO OEPTH TO ROCK LOGGEO BY: PAGE NO.
C. Jacobs 1
Q SAMPLE DATA
E STRATA 5’ 5 Sy e g 9 o)
& | ELE/ = DESCRIPTION S E g e, E REMARKS:
a | pepTH S % = 4 8 % & g 3
5 (7] 7] 5 Z' -4 (-7} E a 7] gi
0 0 Water | Water depth
1 1 10. 0 @ 8:45
. . T a.m.
L 5 A -5 - - =
il AL _? Gray, moist, Sandy CLAY | i
/ Boring
| S-1 | 18" | WOR/24" ]
- 15 1 3
¢ i i
CPT - € J
Kk Gray, Sandy CLAY _
.Boring 1 i
- 25 4 ~ el
] Bottom of boring @ 27.0 feet
301 -30 - -
35 -35




E2CR, INC. BORING LOG
PROJECT PROJECT NO. BORING NO.
James Island 01572-04 CP-3
[ SITE BEGUN COMPLETED HOLE SIZE GROUND ELEVATION
Eastern Shore, Maryland 12/04/01 12/04/01 0.00 at
COORDINATES DEPTH WATER ENC. AT END DRILL AT 24 HRS CAVED DEPTH
N: 38°29.995 W: 76° 20.874
DRILLER WEIGHT OF HAMMER |HEIGHT OF FALL | TYPE OF CORE DEPTH OF BORING
Tony O. 140 Ibs. 25
TYPE OF DRILL RIG & METHOD DEPTH TO ROCK LOGGED BY: PAGE NO.
C. Jacobs 1
§ SAMPLE DATA
B >
g 8 DESCRIPTION g5 gg 35 ﬁ% %é REMARKS:
3 5 32122 35 | 82 |33
& [} (7] 4 = w E 8 (%3 5
0 u Water ] Water depth |
=" 7.0' @ 2:00
p.m.
L 5 B =
T Boring
L. 10 -
181 18" 2-1-1 DS
- 1 5 ]
i i
‘ CPT il 3
L. 20 . pu
2/_/ Greenish gray, Sandy CLAY
o] I
,// 1
5);2 Boring 1
[ 25 - i
Bottom of Boring @ 25.0 feet
| 4
3 30 g -
- 35




E2CR, INC. BORING LOG
P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>